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The ‘ Cintel’ Portable Metal Detector is the quickest and most 
economical method of locating hidden manhole covers, buried 
pipes, etc. If you are one of the few not yet using this instru- 
ment, may we send you details ? 


CINEMA-TELEVISION Ltd. 


A Comps jithin the Rank O sation Limited 
ee ee ee SALES AND Hawnt & Co. Ltd. 59 Moor St., Birmingham, 4. 


WORSLEY BRIDGE ROAD *- LONDON : SE26 SERVICING Atkins, Robertson & Whiteford Ltd., 100 Torrisdale Street, Glasgow, S.2 
Telephone ;: HITher Green 4600 AGENTS F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester 16. 


CORROSION RESISTING STEEL DOOR. 


SPECIAL RESILIENT NON-METALLIC 
COMPOSITION SEATS SELF-LUBRICATED. 


SIMPLE AND ROBUST IN CONSTRUCTION. 
POSITIVE IN OPERATION. 

NO WEDGES OR SPRINGS. 

CANNOT JAM--- OPEN OR CLOSED. 


SPINDLE CAN BE RE-PACKED IN THE OPEN 
OR CLOSED POSITION. 


STANDARD TEST PRESSURE 100 LBS. PER SQ. IN. 
AIR. 


INTERNAL OR EXTERNAL SCREW WITH OR 


; 
| 
WITHOUT INDICATOR. 
SIZES 3” TO 24’ 
MEMBER OF 


HORIZONTAL AND VERTICAL 


1aDawer A KeOIN]I CaR) NSP 
The B ENS if Z\ A Dp (©) N I< IN CC 3} E ur D) THE SOCIETY O 


CHESTERFIELD (TEL. 3153) LONDON, MANCHESTER BRITISH GAS INDUSTRIE 
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THERMOSTATIC CONTROL 
FLAME FAILURE CONTROL SYSTEMS 
» MAIN COCKS »© JET COCKS 


®NON FERROUS PIPE FITTINGS 


SPERRYN & CO LTD. 


MOORSOM STREET, BIRMINGHAM, 6. 
PHONE: ASTON CROSS 401! (5 LINES) 


LONDON ADDRESS: 23, GT. SUFFOLK ST., S.E.1. PHONE: WATERLOO{6418 
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If you have a belting problem big 

| ; or small, Mr. Planning will be 

Meet Mr. Planning who | u happy to call—without fee or 
obligation—at your plant and 

discuss and plan how the Dunlop 


surveys, recommends and plans ive Belting Service can best serve you. 


Whether one or more belts is WA 

involved it is part of the , 4 

Dunlop Belting Service to ensure . ‘ wheat and Mr. Installation 

that they perform satisfactorily. : 

Mr. Installation, by periodical 2 * 

visits to your plant, will make ’ who supplies and inspects 
sure that you are completely 

happy with our product. 


™ A call for help will bring Mr. 
-». and Mr. Maintenance, who helps +< 


Maintenance and his team to 

ae | 
T/ A your plant at the earliest possible 
| moment. They come in a travel- 


to keep things moving z” ling workshop equipped to deal 


with all belting repair jobs. 


iF YOU WANT BELTS BACKED BY A NATION- 


WIDE ORGANISATION GET IN TOUCH WITH DUNLOP 


Write for the free booklet giving full 

information about the Durlop Belting Service 
DUNLOP RUBBER COMPANY LTD. 

(BELTING DIVISION), SPEKE, LIVERPOOL 19 
Telephone: Hunts Gross 1850 
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R Ibber Paints. 
est bts designed 
amy t0 the complete 
fio Wot structural iron and steel 
Hr foundries, sugar refineries, 
St forks, paper mills, galvanising 
2 plating shops, canneries, 
dyehouses and other places where 
severe acid or alkaline fumes 
abound and corrosion is rife. 
We will gladly give you technical 
advice on the best use of ATLAS 
Rubber Paints to meet your 
particular requirements. 





Write to us now for colour card 
and price list. 


IAULAS ROP a Y 





DESIGNED TO RESIST SEVERE ; 
CORROSIVE CONDITIONS 


eshec AS; PRESERVATIVE CO. LTD., ERITH, KENT. ‘Phone: ERITH 2255 (3 lines), 5721 (4lines) ‘Grams: Deoxydizer, Erith. 


tas/as 163 


eo 
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... Cates the entire load 


Every foot of this extensive system of conveyors 

at Randolph Coke Ovens, County Durham, is equipped with 

Silvertown Grade A belting. Much of it has been in use for 

eight years, yet despite the very high tonnage of coke handled 
the belts are still in excellent condition. 


Proof of the superiority of Silvertown conveyor belting is 
constantly provided by satisfied users all over the country, 
wherever materials must be handled with maximum efficiency 
and at minimum cost. The Silvertown range covers every 
application, and a technical advisory service is available to 


recommend the grade best suited to your needs. 


SPLICING SERVICE 

Silvertown belts are spliced on site by a team of experienced 
operatives. Belt ends are permanently locked together .. . 
there’s no added thickness at the joint . . . no loss of flexibility. 


SILVERTOWN RUBBER COMPANY LTD HERGA HOUSE, VINCENT SQUARE, LONDON S.W | 


Dp! 22 
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Traditional foods, like traditional skills must always have a geographical centre. 
Yorkshire’s fame for its Pudding is richly deserved and Cast Iron pipes 
and Staveley are as world famous as they are synonymous. 


SAND & METAL SPUN PIPES 


(with run-lead or flexible joints) 


for GAS MAINS 


THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 
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Designed for use in the building of Vertical Retorts, 
* THERMAX” bricks differ considerably from 
other clay-bonded siliceous materials by reason of 
their much higher bulk density with lower porosity 
and permeability. These improvements have been 
obtained by modification of composition and grading, 
by the development of a special pressing technique. 
A continuous and accurate conirol of the density is 
kept throughout the process. The result is a retort 
brick giving reduced slag erosion and flaking which 
permits retorts to be built and operated without 
joint leakages. 


Full technical information will be 
forwarded gladly on request 


November 28, 195; 


“THERMAX 


THE NEW 
CONTROLLED-DENSITY 
SILICEOUS RETORT BRICK 


DERBYSHIRE SILICA FIREBRICK CO. LTI 
FRIDEN . HARTINGTON . NEAR BUXTON . DERBYSHIR 
GRAMS : SILICA, FRIDEN, HARTINGTON 
PHONE : YOULGRAVE 271 (3 LINES) 





28, 1954 
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GROup . LWER Poo, 


PROJECT. MER sey Tummes 
_ " :6L0RG ES am Mabie 


OW LP00L Zz Siowey sy. SRaKEN, 
: WEAD, 


BY 43 YEARS’ EXPERIENCE 


As many millions of people use the Mersey Tunnel yearly, the installation of the 
18” Gas Main called for workmanship and organisation of the highest order. 
Every welded joint was subjected to radiographic inspection to ensure that the }” 
thick Steel Main was equal in strength throughout its total length of 6,600 ft. In 
addition, we were responsible for laying the 4,000 yds. of 18” Cast Iron Approach 
Mains in the densely built-up areas of Liverpool and Birkenhead, which is just 
another example of our organisation’s versatility. 


CAST IRON AND STEEL MAINLAYING — ALL TYPES OF INDUSTRIAL 
PIPEWORK INSTALLATION — PIPE FABRICATORS TO, LLOYDS 
SPECIFICATION. 


William Press and Son Ltd. 


22, Queen Anne's Gate, Westminster, S.W.1. Willoughby Lane, Tottenham, N.1!7. 
Telephone : WHitehall 5731 (7 lines) Telephone : TOTtenham 3050 (12 lines) 


Telegrams : Unwater Parl, London. Telegrams : Unwater, Southtot, London. 
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THEY didn’t know 
they were being 


extravagant 


But today the cold wind of economic necessity 
demands that every last ounce of solid fuel should 
be used to its best advantage—even the ashes! 
Therefore, in the national interest, every Gas 
Works should investigate the advantages of 
installing a Fuel Recovery Plant in their works. 


This new and improved 


FUEL RECOVERY PLANT 


In a great many Gas Works there is a 
considerable percentage of usable coke 
in the pan ash which could be turned 
into a valuable asset by this Waller 
Fuel Recovery Plant Twenty-five 
years experience in the building 

of plant for recovering fuel from 
ashes has enabled us to design 

and build this new and im- 
proved model which incor- 

porates several unique fea- 

tures You are invited to 

see the el Tealelatiag talela) 

plant in operation at our 


works 


Member of the Society of 
British Gas Industries 


PHOENIX IRON WORKS, STROUD, GLOS. 
Georce WALLER « son itp 


Telephone : Brimscombe 2301-2 
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The greatest single contribution to 
DOMESTIC FUEL 


BOILER EFFIGIENGY 


since the war 


eo 


14 


ie 


TYPE QW SOLID FUEL BOILER THERMOSTAT 


CONTROLS PRIMARY AIRFLOW + REDUCES SCALE 
PREVENTS FUEL WASTAGE 


HEATING CONTROLS DIVISION 
TEDDINGTON REFRIGERATION CONTROLS LTD 
SUNBURY-ON-THAMES, MIDDLESEX. Telephone: Sunbury-on-Thames 456 
Grams & Cables: TREFCON, Sunbury-on-Thames, Telex. Te/ex: 2-2742 Teddcontsnbry 


107 Dale End, Birmingham, 4 . Telephone: Central 4971/2 
BRANCH 41b Canal Street, Nottingham * Telephone: Nottingham 47042 
OFFICES: 31 Quay Street, Manchester ° Telephone: Blackfriars 2120 
255 St. Vincent Street, Glasgow ° Telephone: Central 3933 


Slow Soeed *-ositve Action 
owertul SuctioutRobust Design - 


There is a Douglas Pump for your need be it “ 
Transfer or Handling of Oils, Gas Works 
Tar, Ammoniacal Liquor, Benzole or any 
other Viscous or Volatile Fluids encountered 

in gas works. 

Douglas Pumps will operate over a wide range 
of temperatures and because of their slow 
speeds are ideal for pumping fluids of high 
viscosity. They will pump vapours without gas 
locking which makes them also highly suitable 
for volatile fluids. 

Additional advantages of Douglas Pumps are 
smooth flowing action (essential for volatiles), 
slow movement giving long life, ability to 
reverse direction of flow, and no valves to stick 
up. Capacities: 200—5,000 g.p.h. 


WILLIAM DOUGLAS & SONS LIMITED 
DOUGLAS WHARF, PUTNEY, LONDON, S.W.I5. Telephone : PUTney 818! 
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WaLtLtTeR KING SERVICES 


PERIODICALS ... 


BOOKS and 
ANNUALS... 


BINDING... 


PHOTOGRAPAY... 


GAS JOURNAL. (Weekly. Wednesday, By Post, Is. %!,) 


The “Gas Journal’’ has existed as an integral part of the Gas Indus ry 
since 1849. Unbiased policy, technical knowledge, accuracy and reliabil ty 
combine with an extensive news service and modern make-up to make the 
Journal the leading Gas Industry newspaper. 


Annual Subscription (including a copy of the “Gas Journal *’ Calencar 
and Directory): Home and Empire, 60s. ; Foreign, 70s. 


GAS SERVICE AND DOMESTIC COKE. 
(Monthly. By Post, Is. 11d.) 


‘Gas Service and Domestic Coke ”’ is the specialist magazine for the Saies 
and Service personnel of the Industry. It covers all aspects of gas service 
from the holder to the burner and contains a special large section each 
month devoted to the utilization of coke. In addition to sound editorials, 
news items and specially contributed articles, “* Gas Service and Domestic 
Coke ”’ also reports in the fullest possible manner the activities of the 
numerous Salesmen’s Circles, and Solid Fuel Bodies. 


Annual Subscription: Home and Empire, 18s. ; Foreign, 22s. 6d. 


Some current works covering the manufacture, distribution, and 
sale of gas are :-— 


KING’S MANUAL OF GAS MANUFACTURE. Now being issued 
in 10 self-contained sections. Sections available and prices on application. 


MANUAL OF GAS FITTING. By R.N. Le Fevre. 30s. 
GAS DISTRIBUTION ENGINEERING. By R.N. Le Fevre 22s. 6d. 


DOMESTIC UTILIZATION OF GAS. By Smith & Le Fevre 20s. 
High Pressure Gas Main Construction (Restall), 10s. 6d. 


ANNUALS:— 


‘“*Gas Journal” Calendar and Directory, 25s.; ‘Gas Service” 
Pocket Book 5s. 


In addition to Apter y | binding subscribers’ journals, (particulars and 
prices for which we shall be pleased to give on application) we can supply 
TEMPORARY BINDERS for the Gas Journal, Gas Service and King's 
Manual of Gas Manufacture, thus enabling readers to bind their copies as 
received. The danger of mislaid or damaged copies is eliminated. 


Gas Journal temporary binder } 
Gas Service a 
King’s Manual ” - + + « «+ Ys, 9d. each inc. postage. 


13s. 3d. each inc. postage. 


Walter King Photographs specialize in Gas Industry photography of eve’y 
description—work in progress series, plant, appliances, showroom displays, 
exhibition stands, social and educational visits of all kinds. Tours for 
various areas of the country can be arranged. First class photograpiy 
at competitive rates. Full particulars on application. 


WALTER KING LTD., Il BOLT COURT, FLEET STREET, LONDON, E.C.4 


FLEet Street 2236-7. 
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A really high-temperature 
INSULATION... 


Developed and manufactured by the Consett Iron Company Limited, “Porous” 
Silica Insulating Bricks have become established as an important addition to the 


existing range of refractories. 


Possessing the advantages of a normal silica brick combined with high thermal 
efficiency, ‘‘Porous” Silica offers to the furnace builder a spalling resistant silica 


refractory suitable for hot-face insulation at high temperatures. 


Already in wide use in the glass industry for roof insulation “Porous” Silica Brick 
is also suitable for the construction of kiln roofs and side walls where its light 


weight and insulating properties are important factors in design and service. 


‘‘Porous” Silica Bricks are made in two grades, 60% and 50% porosity, the latter 


possessing a higher mechanical 

— 2 Se a ee ER SE ASE 
TEMPERATURE GRADIENT 
60% POROUS SILICA 


strength, rendering it the most 


suitable for constructional work. 


Further information will be gladly 


supplied on request. 


250°c 
> 


5 


The high insulation value of ‘‘ Porous” 
Silica considerably reduces the total 
wall thickness necessary. 


La Lie), meer 


IMITED 
co. DURHAM ENGLAND 


Telephone: Consett 34! ( 12 lines ) Telegrams: STEEL PHONE, Consett. 
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Dismantling Expert 


The old clock has seen better days. Now some of the parts are put to one side for 
future use. In the factory across the road, something similar is happening 
on an industrial scale. 

The old machine shop has outlived its usefulness, so Thos. W. Ward Ltd. have 
been called in to demolish it. Those machines and materials which are still 
useful are being carefully preserved to form part of the great new machine shop which 
will rise on the site. 

An undertaking of this kind in which speed is all important, calls for long 
experience and careful planning. Wherever dismantling and demolition are the prelude 
to industrial developments, Wards are the people to handle the contract. 

Industrial dismantling is just one of the many activities of the Ward Group of 


Companies whose scope is as broad as industry itself, 


seavine ixpuster srouno THe word AOS. W. WARD LTD 


- 


GP/60 
Head Office: ALBION WORKS: SHEFFIELD London Office: BRETTENHAM HOUSE: LANCASTER PLACE : STRAND W.C.2. 





November 28, 1956 GAS JOURNAL 


e* 
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 FRANKIPILE ** 
: —_ __ Ci | 


THE FRANK! COMPRESSED PILE CO. LTD. - 39 VICTORIA STREET - LONDON SWI 
AND IN AUSTRALASIA - 


BRITISH WEST INDIES - IRAQ - RHODESIA 


CABLES FRANKIPILE SOWEST LONDON 
+ S. AFRICA 
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This is the site on 


BUCKLERSBURY HOUSE TO STAND ON 
3,500 BORED PILES 


discovered. This important Office Building in the City of 
af : London, 17 storeys high including the basement 
floors, is supported on Cementation Bored Piles. 
Approximately 3,500 were constructed well within 
the contract time despite the fact that delays 
were unavoidably occasioned by the deliberations 
on the fate of the Mithras Temple discovered 
on the site and other major difficulties inevit- 
able on such a large site. 


The construction of a surrounding wall to 
retain the adjoining Queen Victoria Street, 
Cannon Street and Bucklersbury was greatly 
facilitated by the use of our bored piles. 


The close proximity of important buildings 
including the Mansion House and services such as 
the Underground Railway made it necessary to 


COMPANY LIMITED reduce noise, vibration, etc., to an absolute 


minimum. 
London Office: 20, Albert Embankment, S.E.Il. Telephone: RELiance 7654 


BENTLEY WORKS, DONCASTER. Tel: 54175-6-7-8-9 


NEAT GAS JETS 


NON-ATMOSPHERIC AND 


ATMOSPHERIC TYPES 


for COAL GAS 
ACETYLENE 
TANE PROPANE 
NATURAL GAS 
METHANE 


GEO. BRAY ano co. tro. teicester piace LEEDS 2 


Tel. Leeds 20981 9 Grams. ‘Bray Leeds 2”’ 
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LIONWELD 
PRODUCTS 
include 
WELDED OPEN STEEL 
FLOORING, STAIRTREADS 
Solid and Tubular 
HANDRAIL STANDARDS Ff 
 \—\ be AND HANDRAILING 


wzse  LIONWELD LIMITED 


TRADE MARK 


MIDDLESBROUGH 


TELEPHONE: 3657 TELEGRAMS: “LIONWELD” 
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Photograph by courtesy of the Gas Council 


Aluminium Paints for the Gas Industry 


*“*LUMEROS X” High Heat Resisting Paint. 
Represents the latest and greatest advances in 
the protection of iron and steel subject to 
very high temperatures. ‘“‘LUMEROS X” 
gives adequate protection at temperatures up 
to 600°C. Good water resistance. No undercoat 
required. Available in Aluminium or Black. 


**METTAL” Aluminium Paint. 

A general purpose paint of the highest quality 
and durability and possessing great brilliance. 
For indoor and outdoor use. Whilst not 
specifically designed as a heat resisting coating 
“ METTAL ” will stand temperatures around 
212°F (100°C). 


**METTAL” (Thermal). 
Specifically designed for indoor and outdoor 
use on metal surfaces up to 350° F (177°C). 


BRITISH PAINTS 
LIMITED 


P.3024 NORMALISING FURNACE. 
Extensively used by leading stee 
and pipe manipulators. Standard 
patterns for pipes 4” to 30” dia. = 
Complying with B.S.S. 1821, 1952 
Larger sizes can be quoted for 
against specification. : 


B.2140 FORGE. 

A specially designed gas-fired 
Forge for heat treatment of pipes, 
angles etc. Made in 3 sizes with 
capacities up to 6” dia. pipe 24” 
long. Hinged top for easy manip- 
ulation. Extensively used by Tech- 
nical Colleges. 


OTHER ‘‘ALCOSA” PRODUCTS INCLUDE: 


BLOWERS, BRAZING EQUIPMENT, GAS & 

OIL BURNERS, FURNACES, SOLDERING 

(A Subsidiary of William Allday & Co., Ltd.) : ¥ R TOTS EQUIPMENT, POSTIVE 

PR ARE why = PRESSURE BLOWERS AND FANS, HIGH & 
“*Alcosa” Works, Stourport-on-Severn, Worcestershire Y LOW PRESSURES FOR ALL PURPOSES, 


Telephone: Stourport 2311-4 Telegrams: Yadall, Stourport 
London Office : 
158 Birchanger Rd, South Norwood S.E.25 
Tel. Addiscombe 1162 and 1295 
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One of the reinforced concrete structures reconditioned with Gunite for the 
City of Carlisle Gas Undertaking. 


Gunite—concrete applied by air pressure— 
has numerous applications where its great 
density and extreme adhesion have excep- 

tional value. 


For repairing reinforced concrete 

it has particular merit, as, due to the method 
of application, a uniform density and adher- 
ence is obtained whenever Gunite is applied. 


For lining coal bunkers and steel 

chimneys it possesses great resistance to 
corrosion and protects steel-work from the 
abrasive action of coal or coke. 


96, VICTORIA STREET, S.W.| 


Telephone : Victoria 7877 & 6275 


THE 


CONGRETE PROOFING 


CO., LTD. 


Handbook ** GUNITE ** sent en request 
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Exact Duplication— 


Don’t get the hump about 
elevator bucket replacements. 
For exact duplication of whatever 
pattern you need— 


Always Ask Ingham 


ELEVATOR BUCKETS 
DUPLICATED EXACTLY 


ING:; AM 


JOHN INGHAM & SONS LTD 
MIDDLESTOWN — WAKEFIELD 
Telephone: Horbury 49-50 
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hs hudtobelleve 


that a mobile crane can do so 
many jobs! 


Here is ONE machine doing the work of ,many. 

The SMITH 15-ton M.E. Crane can be used for 

an amazing number of lifting and digging duties, 

Minimum boom length is 30 ft., but this can be The M.E.C. using minimum 30ft. How's that! The massive stc-ax 
jib in positioning storage tanks vessel lifted with ease. ‘ 


increased up to 100 ft. by means of extra sections, 


quickly secured in place. 


' 
M.E. Sha Fone | me ae 8 
Excavating duties!. The SMITH Piledriving in preparation for a ne 
C B f£ N paar working as a long-radiu: jetty in the Middle-East. 
- ragline. 


crowd shovel * = °° THOMAS SMITH & SONS (Rodley) LTD., RODLEY, LEEDS, ENGLAND 


SCIENTIFIC LUBRICATION 
for the GAS INDUSTRY 


Long years of experience enable us to offer a complete 
range of lubricants of the highest quality. 


TECHNICAL SERVICES INCLUDE:— 


Comprehensive Lubrication Surveys by Expert Lubri- 
cation Engineers and Chemists—without obligation. 


Contracts on a Thermal Output Basis are available 
Consult the leading suppliers to the Industry 


CENTURY LUBRICANTS 


WALKERS (CENTURY OILS) LTD. 
CENTURY WORKS ° HANLEY . STAFFS. 
Telephone : Stoke-on-Trent 25203 (4 lines) Telegrams ; Viscosity, Stoke-on-Trent 


BRANCHES IN ALL PARTS OF THE COUNTRY 


Contractors to the British Government, Crown Colonies, British Railways, 
National Coal Board, Area Gas Boards, Road Transport Executive, &c. 
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Cone fe ser and W.W-D.Electro-Detarrers 
To? f forking at KENSAL GREEN 


The primary gas cleaning plant for the W-D/I.F.E. Complete 
Gasification Plant (G.I. System) at Kensal Green comprises a 
hot gas W.W-D. electro-detarrer, a vertical tube paralle! flow 
condenser and a cold gas W.W-D. electro-detarrer. 

This plant, which handles more than 24 million cubic feet oi 
gas per day, was designed, fabricated and erected by Whessoe. 
A notable feature of this order from the Woodall-Duckham 
Construction Co. Ltd. is that all the units are operating on 
cyclic gas-flow before the relief holder. 


we 


n for a new 
5 


LAND 


CAPITAL PLANT FOR THE GAS AND COKING INDUSTRIES 


An advertisement of Whessoe Ltd., Darlington and London 
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Tottenham gas undertaking 
chooses “JOHNSON” 


Nine Hylo-veyors stockpiling 
and reclaiming coke at new plant 


The designers of the new coal and coke handling plant at Tottenham selected 
Johnson Hylo-veyors to transport vertical retort coke to and from the stock- 
pile. Nine Hylo-veyors are used. One is an adaptation of the Hylo- 
veyor/Loband Loader combination modified to accept feed from a power 
shovel into a 2 cubic yard capacity hopper, and to meter this coke onto the 
other conveyors at a predetermined rate. The coke then passes down seven 
40’ Hylo-veyors, finally moving along the ninth to be discharged into the 
hopper of a stacker. For literature about Johnson Hylo-veyors (which are 
capable of rates of 200 tons/hour) write for illustrated leaflet GJ/6/6738. 


C. H. JOHNSON (MACHINERY ) 
LTD., ADSWOOD, STOCKPORT, 
CHESHIRE. Telephone: STOckport 
2642/5. Telegrams: ‘ Machinery 
Stockport. London Tel: Prospect 7671 
Glasgow Tel: Kilmacolm 558 


I see it’s a 
JOHNSON MACHINE 
that's good ! 


>» 


ae & 
= 
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Pee eee 


g 
PES 





November 28, 1956 GAS JOURNAL 


INDEX TO 


PAGE | 


‘JOURNAL’ ADVERTISERS 


PAGE 


Ase: t Gas Water Heaters, Ltd. 

Asc: t Gas Water Heaters, Ltd. . A. Neat) 
Ash nore, » Pease & Co. 

Asb vorth & Parker Lid. 

Asp nall’s (Paints), 

Ass ciated Lead Manufacturers, Lid. 

Ade: Preservative Co. me Le Ltd. 


Auc ley Dagiecesins Co » Ltd. ‘a 
Aut matic Telephone & - ae Co., Lid. 
Aut motive Products, L 


B 
tal ~ .oo Co. Ltd. : 
our, Henry, t 
Bay ey, Thos » (Great Bree, Ltd. 


Beg waco Meters, an 
Bla celey, Firth, Sons & Co., “Led. 
Bol on’s Superheater & Pipe eanews Ltd. 


Bristol Pneumatic Tools Ltd, ne 
Bri - pay ae yr ana 
Brivis Purifying terials Co 
British eg a (w 
British Oxygen Co., Ltd. ... 

British Paints, Ltd. . 

British Rototherm Co., Ltd. 

British Thermostat Co. Ltd. 

British Thomson Houston, 7a 
British Tyre & Rubber Co., Ltd. . 
British Vacuum Cleaner & Engi ineering Co., Ltd. 
Broadbent, Thomas, & oe, 

Broom & Wade, Ltd. 

Brown, J., & Co., Ltd. 

Bugden, 


c 
Cambridge repens Co., Ltd. 
Cannon (G.A.) Ltd, 1... 

Cathodic Corrosion am ‘Led. . 
Causeway Reinforcement Ltd. 
Cementation Co., Ltd. = 
Cheltenham Meters, i 
Chemical Engineering Wiltons, Ltd. 
Cinema-Television, Ltd. .. 
Clapham Bros., 3 

} ey Son & Co., Ltd. 

Sans Ltd. 


ym maiesectn = es) ”) Foundry, ‘Lid. 


Cehen, Caben, Georae, Sons Sons . — 
Consett Iron Co. ic ae 
Cort, Robert, & Son, Ltd. - 


, Ltd. 
Crone & Taylor, Ltd. 
Crosby & 
Cressley Bros. 


Crosthwaite Furnaces & Scriven Machine Tools, | 
Ltd. 


Cutler, Samuel, & Sons, Ltd. 
Cuxzson, Gerrard & Co., Ltd. 


D 
Co., 


Engineering Lrd. . 
Bovey Paxman & Co., Ltd. 


ue, Thomas, & Co., Ltd. (Gas Group) ve 


Demolition & Construction Co., Ltd 
Dempster, R. & J., Ltd. ... —_ 
obert, & om, 5 nae. ee 


General Leather Co., Ltd.” 


pm A Dearie Wane yy Co. = 


Drakes, Lid. 

pemeee | Manufactures (England), L Lid. 
Drew, H Lrd. 

Drummond Site i Ltd. 

Dunlop Rubber Co., Ltd. 


Edgar, Wm. & Son Ltd. 

Eimco (Great Britain) Ltd.. 

Elecontrol, Ltd. 

Electrotio Meters Co., Lid. 
Electrolux, Ltd. 

Ellison, Geo., Ltd. 

Elliott sees. Oh (London), Led. 


ares ™ on “Ltd. 
& oe (Leeds), 


558 


516 
509 
504 


522 


514 


Coverll 


| Franki are Pile Co., Lid 
Furse, W.J. & » Ltd. oe 


Gas Purification, ‘ 
General Electric _ 4 ee 


Gibbons Slonesey, Ltd. 

Girdex Engineering Co., Ltd. 

Glover, George, & Co., Ltd. e 

Godfrey, St Scie, & ht (Industrial) 
rey, Sir ‘artners trial), 

Goodall Clayton & Co., Lt 


yton 
Goodyear Tdi Rubber Products, Lid. 
oy 9 Products, Li vee 
reen & Boulding, 


H 
Hamilton, A. H., & Co., Lae. 
Hardman. & Hoiden, Ltd. 
Harris & Pearson, Ltd. 
Harris Engineering Co., Ltd. 
Harrisons (London), Lid. 
Harvey, G. A. & Co. (London), Ltd. 
Hick Hargreaves & Co., 
Hilmor, Ltd. 
Hills (West Bromwich), Ltd. 
Holman, Michell & Co., Ltd. 
Holmes, W. C., & Co., Lid. 
Holst & Co., Ltd. ... 
Hopkinsons, OO a 
Horseley Bridge & Thomas Piggott, Lid. 
Horstmann Gear Co., Ltd. 
Howden, James, & Co., Lrd. 
Hudswell. Clark & Co., Lrd. 
Hughes, F. A. , & Co., Ltd. 
Humphreys & Glasgow, Lid. 
Hyde, Silas, Ltd. ... 


{deal Boilers & Radiators, Ltd. 
1.C.1., Ltd. (Metals wane 

Inertol, Ltd. 
I » John, & Sons, Ltd. 


pene, FR. E., & Co., Ltd. 
eavons a 
enkins, W re Ltd. 
Jenolite Ay 


Johnson, C. H., (Machinery), Lid. 
Jov-Sullivan Lid. oe 


amm 3 E. C. & J., Ltd. ; 
vite Rotary "Pumps & Motors. Ltd. 
Keith | ceenyy — a a 
Kings Patent tae t 

King, Walter, Ltd. 

Kirkham Hulett & Chandler, Ltd. 


L 
Lafarge Aluminous Conen i Lid. 
Lamont, James H., & Co., ; 
Le Bas Tube Co., Ltd. 

Leeds Fireclay Co., Ltd. 

Lee, Howl & Co., Ltd. hee 
Lincoln Electric Co. Ltd. 

Lionweld, Ltd. ; 

Lind, Peter, Ltd. 


M 
MacLellan, George & Co., Ltd. ... 
Macpherson, Donald, 5 Co., Lrd. 
Megneae Valve Co., Ltd. . bs 
Main, R. & A., Ltd. nae 
Major Robinson & Co., Ltd. ‘ 
Mapel Metal & Pipeline tndurance, Ltd 
McNeill, F. & Co., Ltd. ... - 
Maun Decorators. : 
Meltham Silica Fire Brick Co., Ltd. 
Messengers & Sons (Birmingham) waa 
Meters . Ltd. - 
Metropolitan Gas Meters, Lid. | 
Metropolitan Vickers Electrical Co., 


Midland Iron & Hardware Co. (Couitten Heath), De 


Milne (Edinburgh) Ltd. 
Mint, Bi id. 

Mitchell Engineering, Lid. 

Mitchell, H., & Co. 

Monitor incerpe " oil Appliances, Ltd. 
Monk, A., & Co.. 

Mullan Bros., CaM 

Murex Welding Processes Ltd. 


N 
National Benzole Co., nae. 
National Enamels, Lt ‘d. “ 
Neal, R.H., Ltd. . 
New Conveyor Co.,, Lid. 
Newton Chamber & Co 
Northern Manufac: 
Norwest Construction 
Nu-Swift, Ltd. pe 


i Lid. 
is 
0 
Oxley Engineering Co. Ltd. 


P 
Parkinson & Cowan (Gas ce 2 


| Parkinson Stove Co., Ltd. 
| Pass, E. 


» & Co., Lid. 
Peart, E.. & Ce., Ltd. 
Peebles & Co., Ltd. 
Perl Controls, Lid. 


513 


557 


«Facing P.536 


569 
557 


: 510, 356, 557 


548,549 


1. Facing.P.537 


557 


524 
541 
556 | 


523 


Plenty & Son, Ltd. . 
Pointer, Harry (Norwich) Ltd. 
-~Gas Lid. 


Radiation, Lt 542, 543 
jee e Co., Ltd. ; ab 
Reavell & Co., 557 
Ride & Bell Ltd, 
Robinsct a Bt. ate. ie b, Ltd." 

inson, verpoo!), Lt 
Royston, Geo., & Sons, Ltd 
Rozalex, Ltd. = 
Russell, R., & Sons 


Salter, T. E. Ltd. 

Saunders Valve Co., Ltd. 

Sawyer, Geo. E., Lt d., 

Scientific & Projections Ltd. 

Senior Economisers, Ltd. ... 

Siebe Gorman & Co., Ltd. é 

may Schuckert —_ Britain), Ltd. 
Instrument Co., ; on 

$i vertown Rubber rth ay Ltd” 

Simon Engineering (Mi onan, Ltd. 

Simon, Henry, r d., set 

Simon-Carves. 


Simon, Richard i ‘Sons, Ltd. 
Sisson, W., & Co., L 

Sm'th & Nephew it 

Smith Meters, Ltd. 

Smith, Thos., & Sons (Rodley), Ltd. 
Spencer- Bonecourt vena _ 
Sperryn & Co., Ltd. ; 
Stanton Ironworks Co., Ltd. 

Staveley Iron & Chemical Co., Ltd. 
Stein, John G., & Co., Ltd. 

Stewart & Gray, Ltd. 

Stewarts & Lloyds, Ltd. 

Stillite Products, Ltd. 

Stoves, Ltd. K 
Strachan & Henshaw, Ltd. 
Stringer Bros. nae 
Sugg, Wm., & Co., es 
Summerson, Thos., .» & Sons Ltd. 
Sutcliffe 7 caiman & to i. 
Sutherlan » Ltd . 


T 
T & T Works, Ltd. 
Tengyes. Ltd. 
Terry, Herbert & Sons, Ltd 
Thorp, Thomas, & Co., Ltd. 
Tully Engineering Co., Ltd. 
Tene Asbestos Cement Co., Ltd. 


U 
Underpressure Engineering Co., Ltd. 
Unit Superheater & Pipe Co., Ltd 


v 
Vaughan, Edgar, & Co., Led. 
Victaulic Co., Ltd. 
Visco Engineering Cen Ltd. 


w 
Wadsworth, Mr x ome maa. 
Wakelin, F. H., . 
Walker Bros. * ted 

Walker, C. & W., Ltd. 
Walker, Croswelier & Co., ‘Ld. 
Walkers (Century Oils) Lid. 
Waller, George, & Sons, Ltd. 


W., Ltd. 
Warsop Power 1 Ltd.. 
Weir, G. & dab ae ; 
Wellington ube ‘Works, Ltd. > Cover IV 
Wellman Smith Owen Engineering Corpn. -» Ltd. 
West, Allen & Co., Ltd. . 
West’s Gas Improvement Co., Ltd. *. Cover t III 
West’s Piling & Construction Co. 
Westwood & Wrights, Ltd. 

joe, Ltd. 

Whitley Moran & Co., Lid. 
Whitlock Bros. Ltd., 
Whittall’s of Bi 
Widnes gay | Engineering Go. Ltd. 
Wilkes, A. H., ‘k mr -» Ltd. 
Williamson, 


Cliff, Li td. 
Wilson, George, Gas Meters, Ltd. 
Winn & Coales, Ltd. 
Woodall-Duckham Construction Co., Ltd. 
Wood, Hugh, & Co., Lrd. . 


518 

cee ... 508 
. 510,556,557 
— we 


519 


ham. . 


Yorkshire Copper Works, led. sii 


Agencies ‘ 
Appointments Vacant 


557,558 
Appointments Wanted ‘i 


Plant &c. For Sale | 
Publications 


Public Notice 





ee eee ee @ 668 *-@ *,* *.* " f 


It is said that the heart of a Cooker is the oven, ind 
the Cannon de Luxe Cooker has the most perfe t Oy 
any Cooker in the world, it also has a second heat °, the 
perfect Grill in the world. 


V7 «THE VISUAL GRILL 


The Cannon Foldaway Visual Grill was the first High Level Gri | in thy 
world. In design and development, it is still by far the most outs andin 
Grill for utility and performance, and is the on/y Grill that can b« fold 

out of the way of dust, steam and fatty deposits which rise frcm hot 
plate cooking. So large is its capacity, and so versatile is its app. icatio 
that it will cook to perfection a 24 Ib. Sirloin, 2 spring Chickens, 8 lam} 
Chops, 14 Ib. Sausages and all the other 150 dishes described in thy 
Cannon Grilling Recipe Book. 
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The Oven of the Cannon Cooker has the most 
cooking performance ever achieved and is the r 
6 years of continuous tests in the Cannon 
Service Department. It is so cleverly designed 
will produce the most superb Pastry, Cakes, Plz 
and Yorkshire Pudding. Cooking with the ¢ 
Oven is now as easy for the newly-wed as | 
experienced chef. 


THREE EXCLUSIVE FEATURES... 


THE EXCLUSIVE CANNON 5 HOUR COOK 
TIMER. This is the only built-in Cook Timer which 
allows for cooking operations up to 5 hours, which is 
particularly important when baking rich fruit cakes. 
The design of this Cook Timer will ensure complete 
reliability for years to come and it has been incor- 
porated into the splash plate in such a way that steam 
and fatty vapours cannot percolate into its mechanism. 


EXCLUSIVE HOTPLATE FL 
LIGHT. The Cannon Hotplate F 
light is an entirely new feature whic 
be found most attractive to all 
wives, particularly those who ha’ 
differently lighted kitchens. A sta 
35 watt tubular bulb is fitted and 
placement can be purchased from 
dealer. 


THE EXCLUSIVE CANNON “ROTO- 
ROAST”. The Cannon “‘Rotoroast” is a 
clever, yet simple, design of oven spit, 
which is fully patented. It is most suit- 
able for the roasting of poultry (which 
should be cooked upside down), and 
vastly improves the texture and flavour 
: of small and medium sized joints. It is 
particularly suitable for the roasting of pork ‘ 
because all the “crackling” will be crisp and 
palatable. 


CANNON (GA) LTD., DEEPFIELDS, BILSTON, 
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an extension 


of the PERL range 


ERLECTRIC 


GAS/ELECTRIC SWITCH TYPE NO. 22 


what does it do? 


IT iS THE LINK... 


protection with electrical control 


that couples flame-failure 


it operates a magnetic fuel valve (gas or oil), and, in 
addition, an alarm device, an electric igniter, and similar 
devices. It is designed on the well-tried and proven 
thermo-electric principle. 


THE FULL RANGE OF “PERL” CONTROLS INCLUDES: 
Magnetic Gas Valves, Thermostats, Relay Valves, 
Ignition and Combustion Protection Sets, 


If your problem is flame - failure or thermostatic control — 
PERL can solve it 


PERL CONTROLS LIMITED 


672 FULHAM ROAD, LONDON. S.W.6 RENown 5555-6 
Works: 45 GATWICK ROAD, CRAWLEY, SUSSEX 25115-6 
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Meters are bought nowadays on 


a cold assessment of product 
performance. That is why 
the sales ot Parkinson meters 


are rising each year. 


PARKINSON & COWAN 
GAS METERS 
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The Late Harvest of Coal Science 


engineers have been troubled with the quality and 

types of coal which they have been compelled to 
use in their carbonising plants. They can no longer 
stipulate what pit is to supply the coal for the plant in 
which each station engineer is interested, still less can 
they demand that only coal from a certain seam which 
has given satisfactory working results in the past. is the 
only coal acceptable to them. There are a great many 
reasons why this should be so—the working out of 
certain seams, the greater demand for high quality 
coking coal, and different methods of mining—but 
since the new conditions are likely to be permanent, 
it is all the more important that less suitable coals 
should be used wherever possible. To do this our 
knowledge of the chemistry and physical make-up of 
the coal substance becomes more and more important 
and therefore Dr. Townend’s paper to the Institution 
of Gas Engineers at their 22nd Autumn Research Meet- 
ing last week was most welcome, and perhaps even 
overdue. 

His paper, entitled ‘Coal Science and the Gas Indus- 
try.” sets forth in detail the known facts about the con- 
stitution of coal up to the present time and goes on to 
discuss the future programme of research to be carried 
out at the laboratories of B.C.U.R.A. at Leatherhead, 
where Dr. Townend is Director-General. In this field 
Dr. Townend is one of the leading authorities and is 
carrying on the tradition of coal research which began 
just before the first world war at the universities of 
London, Leeds, and Sheffield and which has made 
possible the immense saving in fuel of all kinds for 
industrial users, whether for steam raising, gasmaking 
or steel manufacture. In fact, at the B.C.U.R.A. 
Laboratories, investigations into the field of applied 
fuel economy are carried on side by side with the more 
theoretical and less obviously applied researches into 
coal chemistry. 

Dr. Townend draws a picture of what the coal sub- 
stance would appear to be in the light of modern 
research. As anyone knows, who has handled coal for 


KF VER since the end of the second world war. gas 


processing, the coal lump or the coal in the seam is 
not homogeneous but consists of the constituents vitrain, 
clarain, fusain and durain, which can be often easily 
distinguished by eye. But these substances themselves 
are not homogeneous, and a great deal of time and 
energy has been spent in elucidating the constituents, 
and a series of substances which are of a more ultimate 
character than the more obvious ones mentioned 
above, have been discovered. These substances, which 
have been isolated in a reasonable state of purity and 
in large enough quantities to enable physical measure- 
ments of their structure and chemical analyses to be 
carried out, have made it possible for an even clearer 
picture of the ultimate structure of coal to be con- 
ceived. In the past many have considered coal as a 
lump of carbon which contained certain impurities 
which made possible the coking properties or the 
ability to give off gas when heated to a certain tem- 
perature. The difference in types of coal was accounted 
for by its state of maturity, which is obviously true, but 
what effect had the different states of maturity on the 
constitution of the coal? An answer to this problem 
is given in Dr. Townend’s paper. He points out how 
complicated chemically the coal substance is. It is 
built up of fused aromatic hexagonal rings with 
aliphatic side chains, and the number of these rings 
will vary with the maturity of the coal. For anthracite, 
the most mature type of coal, the number of these rings 
per molecule will be in the neighbourhood of 20, but 
for the free-burning and carbonising coals the number 
of rings may be as low as three, with an intermediate 
number of rings for coals of intermediate maturity. 
From physical measurements, coal appears to be a very 
porous material with a surface area of between two and 
ten acres per lb. The size of these pores has been 
measured and from these measurements a model has 
been constructed, which gives some idea of what a 
coal particle might look like when magnified 2 mill. 
times. In appearance it is like a series of long caverns 
interconnected one with the other. 

But how will this very interesting but somewhat 
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academic knowledge assist the gas industry in over- 
coming the problems which beset it in having to use 
coal that is available, rather than the coal it would 
like to have? With this fundamental knowledge behind 
it, the gas indstry will be in a far better position to 
predict what is going to happen when certain coals are 
blended to give some ‘tailor made’ product which 
must have the properties specified by the consumer. 
It is no longer satisfactory to say that more often than 
not the type of coke, metallurgical, domestic or other- 
wise turns out as it should, it must do so all the time. 
For new processes of carbonisation, this knowledge of 
the chief raw material will be an invaluable guide, 
both in the design of plant in which the process is 
carried out and the treatment of the raw material itself. 
Coal has been carbonised now for well over a century, 
and a considerable amount of knowledge of the prac- 
tical working of the carbonisation process has been 
amassed, but only now is the theoretical background 
of the mechanism of the process beginning to catch up. 
How different to the evolution of the practical uses of 
atomic energy! Here for the last 40 years there has 
been solid and unremitting research into the funda- 
mentals of the process, but it was only 15 years ago that 
the practical applications began to appear. 


Natural Gas 


Diss the last month or two several people 


have asked us if we knew what was happening 

about natural gas. This was asked not in the 
expectation that something very exciting might have 
occurred about which a temporary cloak of secrecy 
might have been thrown. Rather it was asked with the 
suspicion that all the fuss made about natural gas three 
years ago was much too premature and that, as our 
enquirers had always said, the whole affair was a 
washout. When we discussed the matter it usually 
transpired that these defeatists knew practically nothing 
about the way in which natural gas is sought and the 
mathematical chances against quick success. It is for 
their benefit, and for the benefit of others less pessi- 
mistic but nevertheless curious, that the feature on 
page 528 has been produced. The purpose of these 
comments is to warn the well-informed that there is 
nothing for them here; the article is intended only 
for those sufficiently modest to think that a Plain Man’s 
guide is just their cup of tea. Our only claim is that, 
to the best of our knowledge, this is the first time any 
sort of continuous story has been told; hitherto infor- 
mation has been limited to periodical bulletins from 
here and there giving progress reports on the latest 
phase of the search. 

The fact that nothing worthwhile has so far been 
discovered is no surprise either to those undertaking 
the search or to their gas industry sponsors, the Gas 
Council. Early on Sir Harold Smith warned that the 
Council were not building their hopes on early success 
too high and pointed out that the experience of those 
engaged in prospecting for oil is that the chances of 
successful borings in a new area, even if all the latest 
scientific aids are used, cannot be rated higher than one 
in five. In other words, the whole exploration is a long 
shot. Granted that at the cost of £1 mill. it is an expen- 
sive long shot, but that expenditure is utterly dwarfed 
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by the richness of the prize—if it should come our way. 
It was something which had to be undertaken. How 
tragic and how ridiculous it would have been if in 
future years the gas industry had slowly slipped from 
the ranks of the great industries in this country when 
all the time its salvation and rejuvenation lay within the 
secret rocks of England! 

At the moment there has come a halt in the ex- 
ploratory work, a pausing for breath while results are 
analysed. As a result of discussions between British 
Petroleum and the Gas Council the future course of the 
search will be planned—assuming, of course, that it is 
considered worthwhile to continue. 


Those House Magazines 


VERY month there land upon our desk with 
Fi counsin thumps the house magazines produced 

by various gas boards. It may be our imagination 
but it is our impression that the thumps get heavier as 
time goes on. When we look through these handsome 
journals, printed as they usually are in two or more 
colours, we sometimes wonder whether their editors 
or the men behind the editors are losing track of the 
basic aims and objects of a house magazine. That 
house magazines have a necessary part to play in this 
nationalised gas industry we do not dispute, since they 
constitute one of the few ways in which employees over 
a large area can be given a sense of unity. Even so we 
wonder just how interested readers at one end of the 
board are in the activities of their colleagues at the 
other end. Are they not likely to flip through the rich 
pages until they find their own fragment of local news 
and then pay little attention to the rest? 

We should not like it to be thought that the diffi- 
culties facing the editors of these magazines are un- 
known to us. They have an extremely difficult task 
and in general they perform it with skill. What we do 
suggest is that much of that skill finds its outlet in 
somewhat frothy production rather than in the knitting 
together of the attention and co-operative interest of 
their readers. It is perhaps unfair to pick out specific 
magazines for critical comment, but we would suggest 
that the North Western Gas Board’s house magazine, 
Link-Up, although splendidly produced and somehow 
proving the astonishing fact that the North Western 
area appears to have more pretty girls per square mile 
than anywhere else in the country, provides remark- 
ably little reading matter. A few minutes browsing and 
it is all over. At the other extreme is the West Mid- 
lands Gas Board’s magazine which last month ran to 
almost 100 pages and included articles on the Olympic 
Games, the Black Forest and other subjects a little 
difficult to associate with the business of the Board. 
Having doffed our headgear to the editor for a first- 
class production job, we cannot help thinking that a 
hundred pages of gloss is a bit much! 

Unfortunately our favourite gas board magazine 
does not really qualify since it serves only one division 
—the Tottenham Division of the Eastern Gas Board. 
Whether the editor could do his job equally well if 
faced with the task of covering the rest of the area as 
well is anybody’s guess. But there can be no doubt 
that in 7.D. News there exists a frieridly, neighbourly 
feeling which is somehow lacking in the rest. 





Vovember 28, 1956 


Personal 


ir. PHitip Henry Succ is retiring, 
fo reasons of age and health, from the 
Board of William Sugg & Co., Ltd., of 
W stminster, after 54 years’ service in 
th firm founded by his grandfather. As 
Ci airman for 33 years until 1954, he 
w 5 responsible for a period of progress 
ar! expansion during which the com- 
peiy emerged as one of the foremost 
er tineers and manufacturers of gas 
aj dliances in Great Britain. The family 
lir<« will not be severed by Mr. Sugg’s 
reirement since his two sons, Mr. 
P: iLIP CRAWFORD SuGG, who has been a 
D rector since 1937, is now in charge of 
te hnical development, and Mr. BasiL 
R.YMOND SUGG is a_. production 
e> ecutive. 


Mr. JOHN L. WILSON has been ap- 
pvinted Divisional Commercial Manager 
o: the Watford Division of the Eastern 
Gas Board. Mr. Wilson’s association 
with the gas industry began as an articled 
pupil of the Borough of Kendal Gas and 
Water Department. He joined the 
Watford & St. Albans Gas Company in 
1936 as Assistant District Superinten- 
dent, becoming, in the same year, a Dis- 
trict Manager. In 1946, Mr. Wilson was 
appointed District Engineer of the Com- 
pany. and since vesting date he has been 
serving as Divisional Service Engineer. 


Mr. P. M. K. EMBLING, who was ap- 
pointed Manager of the chemical plant 
division of the Power-Gas Corporation. 
Ltd., in 1955, now becomes Divisional 
Director of the division. Mr. D. R. 
BROWN, who was appointed Manager of 
the blast furnace division of Ashmore, 
Benson, Pease & Co. in 1955, will in 
future, as Divisional Director, be respon- 
sible for the promotion and development 
of blast furnace and ancillary plant 
marketed by that Company. 


ALDERMAN J. H. Wuitaker, of Tod- 
morden, has been accorded the Freedom 
of the Borough of Todmorden. 
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INTERNATIONAL GAS UNION 
HOLDS MEETING IN MADRID 


USINESS sessions of the Council 

of the International Gas Union, 
which met in Madrid on October 10 
and 11, were held at the office of the 
Casa Sindical, and were presided over 
by Prof. Dott. Ing. Mario Boselli, 
President of the International Gas 
Union, supported by Mr. R. H. 
Touwaide, General Secretary. 

The delegates of the national organisa- 
tions of Austria, Belgium, France, 
Germany, Great Britain, Italy, Spain, 
and Switzerland were present, as well as 
Mr. A. Baril, Honorary President, and 
Dr. W. T. K. Braunholtz, Honorary 
General Secretary. 

Don Daniel Suarez Candeira, head of 
the Sindicato Nacional de Agua, Gas, y 
Electricidad, addressed his best wishes of 
welcome to the members of the Council, 
while Dott. Ing. Mario Boselli expressed 
his thanks for the invitation which the 
Council had received to meet in Madrid. 

The work done by the six interna- 
tional committees of the Union was dis- 


. cussed, and a statement of the work of 


A GAS METER IN 
ANTARCTICA 


MONG technical equipment 

carried by the Magga Dan 
when she sailed for the Antarctic, 
was a Parkinson and Cowan. gas 
meter. 

It is a specially constructed 
meter to be used as a standard 
against which breathing instru- 
ments will be regularly checked. 
Similar meters are used in hospi- 
tals in connection with the admini- 
stering of anzsthetics. 


N.W.G.B. TEAM DO HAT TRICK IN 
LIVERPOOL FIRST AID CONTEST 


Trophy won third year running 


OR the third year running, the 

North Western Gas Board men’s 
team won the Liverpool Trophy in 
the finals of the Liverpool St. John 
Ambulance Association Industrial 
First Aid Competition, held in Liver- 
pool on November 17. 

This competition began in 1949 and 
has been held every year since. The 
teams entered represent some of the 
various industries in Liverpool and in the 
past two years the number wishing to 
compete has been so many that a 
eparate preliminary competition has 
xeen held. This year five women’s and 
5 men’s teams entered. Of the eight 
eams gaining the highest number of 
narks only one women’s team—the 


North Western Gas Board—got through 
to the final. They took fourth place. 

The teams, in winning order, were: 
North Western Gas Board (men), 267 
out of 300; Liverpool City Police, 261; 
Liverpool Corporation Passenger Trans- 
port, 254; North Western Gas Board 
(women), 244; British Transport Com- 
mission (Docks Div.), 2354: National 
Dock Labour Board (No. 2 team), 2254; 
Mersey Docks & Harbour Board (No. | 
team), 2234; and British Transport Com- 
mission (Police), 209. 

The competition consisted of a team 
test, judged by Dr. O. Osborne Hughes 
and two dual practical tests, judged by 
Dr. D. E. Aspen. The Liverpool Watch 
Committee Trophy and prizes were pre- 
sented by Mrs. E. M. Braddock, M.P. 


the Vocabulary Committee was noted 
with satisfaction. The Council accepted 
the principle of collaboration between 
its International Committee, entrusted 
with the harmonisation of the fundamen- 
tal tests for the approval of gas appli- 
ances, and the ‘Comité Européen des 
Fabricants d’Appareils de Chauffage et 
de Cuisines Domestiques.’ 

The Council declared itself particularly 
satisfied to learn of the adoption of the 
essential statistical tables for the gas in- 
dustry, drawn up by the International 
Committee on Statistics, both by the 
ad hoc working party on gas problems 
of the Economic Commission for 
Europe and by the Gas Committee of 
the Organisation for European Economic 
Co-operation. 

The Committee for the Study of the 
Interchangeability of Gases and the 
Committee for the Study of New Gas 
Distribution Techniaues have been able 
to define their programmes. They will 
begin their detailed work shortly. 

The Council examined the list of 
national reports to be presented by the 
various associations at the Rome Con- 
ference in 1958. 


Diary 


December 1. — YORKSHIRE 
Grand Hotel, Barkers Pool, Sheffield. 


JUNIORS : 


‘Warming of Buildings by 
High Intensity Radiant Heaters with 
some Aspects of Control,’ by S. 
Thackray and C. H. Rann. 


2.30 p.m. 


December 4.—INSTITUTION OF CHEMICAL 
ENGINEERS: The Geological Society, 
Burlington House, Piccadilly, London, 
W.1. 5.30 pm. ‘High Intensity 
Combustion in Chemical Engineering,” 
by R. P. Fraser. 


December 4. — INCORPORATED PLANT 
ENGINEERS: Royal Society of Arts, 
John Adam Street, Adelphi, Strand, 
London, W.C.2. 7 p.m. ‘* Refrigera- 
tion and the Heat Pump,’ by Sir Oliver 
Lyle. 


Glt.: 
S.W.1. 
and 


December 4.—SouTH EASTERN 
Caxton Hall, Westminster, 
11 a.m. Consultative Council 
District Committees: 2.30 p.m. 


December 5.—SoUTHERN G.C.C. 30TH 
QUARTERLY MEETING : Committee 
Room No. 2, Town Hall, Bourne- 
mouth. 11 a.m. “New Methods of 
Gas Production,’ by Dr. A. E. Haffner. 


December 5.—WESTERN JUNIORS: Gas 
Showrooms, Eastgate Street, Glou- 
cester. 1.45 p.m. Visit to works of 
Meredith & Drew Co. 3.45 p.m. 
Meeting in Demonstration Theatre, 
Eastgate Street. Paper, ‘ Increasing 
Demands—Demand Service,’ by J. 
Bowler. 


December 6.—SoUTH WESTERN G.C.C.: 
34, Bridge Street, Taunton. 11 a.m. 
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* What is happening about natural gas? 


* What are the chances of finding it? 


* Why have we been unlucky so far? 


If you do not know the answers we suggest you read 


The Plain Man’s Guide to 


GUR SEARCH FOR NATURAL GAS 


This is not for the technically knowledgeable. 
It is for those who know little or nothing 
about the way in which natural gas is found 
but who wonder what has been achieved during 
_the first half of this five-year exploration. 
In this article the Editor has attempted to 
put some of Everyman’s questions concerning 
natural gas and to provide answers to them. 


Q. Suppose we start at the very beginning. What exactly is 
natural gas? 

A. Natural gas is mainly composed of methane, which is, of 
course, the firedamp which causes the explosions in coal mines. Don't 
forget that helium, carbon dioxide, sulphur, etc., are also natural 
gases. We are concerned here with those likely to be derived from 
petroleum or coal deposits in rocks. 

Q. That explains in what sort of material it may be found. But 
how is it formed? 

A. It is formed from the decomposition of vegetable and animal 
matter many millions of years ago. It is sometimes found by itself, 
sometimes in association with oil, and sometimes with coal. 

Q. Surely the oldest rocks are found in the Highlands of 
Scotland? 

A. That’s true, but they are volcanic rocks and natural gas is 
only found in the sedimentary rocks which are formed from the 
particles from volcanic rocks washed down in the rivers. 

Q. Fair enough. That gives some idea of the sort of places in 
which you search. But coming from the general to the particular. 
the references to natural gas in the Gas Council’s seventh Annual 
Report were rather inconclusive. Reading between the lines does 
this mean that we might as well forget all about the exciting prospects 
which tempted us three years ago? 

A, It means nothing of the kind. Five years—the period of the 
Gas Council’s present exploration—is nothing compared with the 
time taken to achieve worthwhile results on the Continent. Back 
in June, 1954, the Chairman of the Gas Council, Sir Harold Smith, 
said: * We are not building our hoves on early success too high, for 
in prospecting of this nature a large amount of exploration work has 
to be faced. The experience of those engaged in prospecting for cil 
is that the chances of successful borings in a new area, even if all 
the latest scientific aids are used, cannot be rated higher than ore 
in five.’ 

Q. Does that mean that the Council may extend their search 
beyond the original period? 

A. Impossible to say at this stage. Obviously that could ony 
be decided after a very careful assessment of the results achieved 
during this initial period of exploration. 

Q. The fact that five years is considered a short time for explor:- 
tion suggests either that it takes a long time tg find a suitable sp»t 
for drilling, or that the drilling itself is a very slow business. 

A. Ina sense both facts are true, but it must be appreciated thit 
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Right: An illustration of the way in 
w tich a seismic survey is made, showing 
hw the vibrations resulting from 
e plosive charges are picked up and 
r corded. 


t e work which is necessary in searching 
f r natural gas consists of two separate 
c erations: First, that of preliminary 
e ploration to determine which localities 
a e the most likely to be those in which 
s pplies of natural gas may be found 

d, secondly, the deep drilling which 
i necessary in those particular localities 
t establish the presence or absence of 
r tural gas. 

Q. Now we are beginning to get 
t chnical. I don’t know the first thing 
a out geology and, quite frankly, I have 
caly the faintest idea of how natural gas 
i. formed and how you find it. 

A. Well, the gas is found in minute 
pores or fissures of sand-stone or lime- 
sone, rather like a microscopic sponge. 
When the gas is withdrawn the under- 
ecound formation remains as solid as 
ever so that there can be no risk of 
subsidence. Equally, the explosions fired 
in seismic work cause no damage to the 
underground structure. We look for the 
type of rock we want in various places, 
for example, in an anticline which .. . 

Q. Sorry. Just refresh my memory. 
An anticline is ... 

A. .. . a ridge from which strata 
dip away, rather like an upturned basin, 
result of the buckling of the earth’s sur- 
face. Or we find it in a stratigraphic 
trap which occurs when reservoir rock, 
having been exposed by tilting or fold- 
ing and then eroded, has at a later geo- 
logical age again been sea covered and 
sealed by newer sediments. Or in a 
salt plug dome which is a dome of rock 
salt forced up through the overlying 
rocks to form a barrier. First of all, 
our geologists map the surface sedimen- 
tary rocks. When these are exposed, 
this is of course a simple matter, but 
where they are covered by deposits, 
forests, etc., there is nothing to see and 
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geological and geophysical methods are 
used. A seismic (magnetic) survey is 
only a guide, but it shows what might 
be the right structure; in order to find 
out if the gas is there drilling is neces- 
sary. Now the Ashdown area _ had 
always been known as a big anticline 


GROUND LEVEL 


of THE Res 
€ ER, 


SECOND REFLECTING BED 


and there had been a show of gas at 
Heathfield which had been utilised for 
lighting the railway station for many 
years. In Yorkshire, however, the sur- 
face geology was masked by layers of 
earth. 

Q. Now just a minute, let us leave 
the question of where you are searching 
for the present. First I want to know 
more about the way in which you carry 
out the search. 

A. A typical party comprises about 
ten technicians with drivers and work- 
men, making up about twenty in all. 
They are equipped with light drilling 
outfits for boring shot holes. Each hole 
is about 100 ft. deen and 5 in. in dia- 
meter and in this a charge of explosive 
is placed and fired. The vibrations set 


SSS up are recorded on delicate instruments. 


How gas can form in a stratigraphic 
trap. 


From a series of such observations the 
shape of the sub-surface rock structure 
can be deduced. In this way it has beer 
possible in other parts of the world to 
map the underground structure down to 
depths exceeding three miles, though it is 
not anticipated that it will be necessary 
to probe such great depths in our 
searches for natural gas in this country. 
If conditions are shown to be favourable, 
drilling sites are selected. In this coun- 
try we are unlikely to go below 7,000 ft. 

Q. Surely deep drilling makes an 
awful mess. Aren’t you pretty unpopu- 
lar with landowners? 

A. Not a bit. We take a lot of 
trouble in preparing the drilling sites, 
to avoid permanent damage to the area. 
The fertile top soil is removed and piled 
to one side so that it can eventually be 
replaced. Any crops damaged or which 
must be omitted from normal rotation 
are fully covered by compensation, and 
so are any hedges, fences or gates which 
may have to be removed to allow access. 
Of course, in seismic work where the 
equipment is much lighter and only re- 
mains at a chosen spot for a day or 


Left: Typical oil and gas bearing 
strata showing how the various wells. 
are sunk. 





two, removal of the top soil is not neces- 
sary. The drilling derrick and any other 
temporary installations, such as water 
pipe lines and tanks, are only necessary 
during the few months of actual drilling 
and are removed when the well is com- 
plete. 


Q. That's clear enough. But what 
happens when the gas is found? Can 
it be used immediately? 


A, If gas is found there may be a 
temporary period when it is necessary 
to burn a flare in order to test the quan- 
tity of gas available. This may at times 
burn with a roaring sound, but is under 
safe control. 


Q. I'll take your word for it. But 
what after that? 


BORING SHOT HOLES 


A. If the well should be a good pro- 
ducer, pipes are laid underground to the 
nearest gasworks. If the gas is ‘ wet’ 
it must be stripped at the well head 
before being piped to the works. In 
most cases it would be reformed as a 
town gas; if quantity justified this, before 
going out on the grid. Alternatively, if 
present in small quantities it might be 
mixed with a diluent to reduce it to 
town gas standards. But, of course, if 
the supply is on a par with the larger 
American and Middle East gas-producing 
wells, it would be more economical to 
alter the burners, etc., on the appliances. 
Any unsightly surface equipment is re- 
moved, leaving only a small area of 
about 20 sq. ft. containing the valves of 
the well head. Any stone, concrete, or 
road metal laid for temporary access is 
removed, and the good top soil is then 
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Right: The rotary table rotating the 
kelley which is connected to the drill 
pipe as the well is being drilled. Note 
the drilling —— behind the kelley 
which are used for tightening up the 
drillpipe lengths. 


Left: A light drilling outfit is respon- 
sible for drilling the shot holes which 
are about 100 ft. deep and 5 in. in dia- 
meter. 


Right: A close-up of the mud return 
and vibrating screen from which samp- 
les are examined during the drilling 
operation. 


Left: Fastening the detonator on the 
explosive charge which, exploding at the 
bottom of the shot holes, enables tech- 
nicians to deduce the shape of the sub- 
surface rock structure. 


Right: Cleaning the drilling bit. The 
photograph shows the threaded connec- 
tions for attachment to the drill pipe. 


Right: A typical core taken from the 
bottom of the well. 
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»placed, so that the field can be restored 
» normal cultivation. 

Q. Opportunity would be a fine 
1ing! However, that was clear enough. 
ow we can get back to the business of 
here you are searching. Suppose we 
tace your activities from the beginning. 
A. At first it was not known in detail 
hich parts of the country would be 
yvered by the search, and to some ex- 
nt that still holds true today. How- 
ver, it was agreed that the counties to 
e investigated should include Yorkshire, 
incolnshire, Cheshire, Warwickshire, 
/orcestershire and counties on the south 
yast from Kent to Dorset. In addi- 
on, it was intended to drill at Cousland. 
ear Edinburgh, because natural gas had 
een found in this area in 1938, but the 
mount present could not be assessed 
vithout further drilling. The first seis- 
mic survey work began in November, 
953, near Beverley, in the East Riding 
f Yorkshire. The line prospected was 
rom Aldbrough, on the sea _ coast, 
hrough Beverley to Market Weighton. 
\bout a fortnight later, at the beginning 
f December, a second seismic survey 


party began work in Lincolnshire. Later 
this party was switched to Sussex. 

Q. Wait a minute. What happened 
in Yorkshire and Lincolnshire? 

A. Results are still being studied, but 
a few small interesting features were dis- 
covered and futher work is under con- 
sideration. 

Q. All right. 
Sussex. 

A. The programme there was to drill 
a series of shallow geological holes in a 
rough line from a point near Wych Cross 
to Ticehurst to improve knowledge of 
the underground contours of this area, 
which, it was thought, might contain 
natural gas. After this investigation, a 
site was to be chosen in the area for 
drilling of a deep well, which by the 
way is the only way one can confirm 
the presence of gas. 

Q. And what was happening all this 
time up in the North? 

A. The two geophysical surveys in 
Yorkshire and Lincolnshire were pro- 
gressing along the lines just described. 
Meanwhile, drilling at Cousland, near 
Dalkeith, Midlothian, began in February 
of that year. As we have said, the 
presence of natural gas in this area was 
known as a result of borings made before 
he war. When engaged in prospecting 
‘or oil in 1938, the D’Arcy Exploration 
Company had found that there was 
tatural gas in the district, but at that 


Now let’s get back to 
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A general view of the pumps and engines on site in Ashdown Forest, near 


Crowborough. 


Above: High pressure well-head fit- 
tings being assembled. The well is 
drilled through this for safety. 

Below: A technician taking a reading 
inside the mobile laboratory. 


time it did not seem practical for the 
local gas undertaking to take advantage 
of these supplies and consequently the 
well was sealed off. Deep drilling was 
carried out on a site close to that of 


the former well, but unfortunately the 
results obtained were not encouraging. 


Consideration is now being given to the 
reopening of the original well in order 
that a full production test may be made, 
and the Scottish Gas Board is examining 
the practicability of taking a supply into 
its distribution system at Musselburgh 
for this purpose. By May, site clearing 
had begun for the Ashdown No. 1 well 
on a site near Crowborough Warren, 
Crowborough, Sussex, and drilling com- 
menced a month later. The well was 
drilled to about 4,500 ft. with the Pur- 
beck Sandstones and Limestones and the 





5 3 2 


Corallian Limestones as the main ob- 
jectives. The operation took four 
months. The Ashdown anticline is the 
largest of the Mesozoic prospects, which 
are the areas of southern England con- 
sidered most likely to contain gas. This 
first well revealed small shows of gas 
at several levels. The results obtained 
from that well and subsequent seismic 
surveys in the area were studied and as 
a result it was decided to sink a second 
deep well in the area, about one mile 
south-east of the first, and work there 
began in July, 1955, and continued for 
about four or five months. 
Q. Any luck? 


A. Unfortunately, no. The results 
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were disappointing, the gas present being 
in such minute quantities as to make 
things quite uneconomic. 

Q. This reminds me of those old 
silent films which, having shown the 
heroine tied to the railroad track, would 
say ‘Meanwhile, back in the ranch- 
house ...! What else was happening? 

A. While the second well was being 
sunk at Crowborough, survey work had 
started in the Cheshire basin, using a 
different method of survey, which con- 
sists of measuring variations in the force 
of gravity, another means of deducing 
the underground structure. We are still 
studying the results of this. 

Q. Andhave you drilled elsewhere? 


* Government financial policy 
reputation for quality goods’ 


CANNON CHIEF ON EFFECTS IN OVERSEAS MARKETS 


OVERNMENT controls and taxation are undermining the country’s 
reputation for craftsmanship and quality in overseas markets, says Mr. 
A. F. Oatley, Chairman of Cannon (Holdings), Ltd., in his statement accom- 


panying the annual report. 


At home, Government policy has 
created mistrust, resentment, and fear; 
and worse still, a rapidly growing feel- 
ing of frustration and apathy in indus- 
try, thinks Mr. Oatley. The Govern- 
ment will not achieve its economic 
objective until changing controls and 
purchase tax are ended. 

Self preservation must force British 
manufacturers of quality goods to lower 
their quality in order to maintain an 
economic turnover in the home 
markets needed to promote export sales. 
Already we stand little chance against 
foreign competition where quality for 
price is being improved, unfettered by 
controls and penal taxation, while ours 
is being forced down. 

The Government should provide in- 
centives for industry for a change, says 
Mr. Oatley. He suggests substituting 
controls and purchase tax with an over- 
all standard sales tax to the whole of 
industry instead of one section; increased 
income tax on profits derived from the 
home market; and tax exemption of 
profits derived from export business. 


Overseas Crusade 


In these circumstances British busi- 
nessmen, knowing that their essential 
home market, even though earning them 
less, would not be sabotaged by ill- 
considered legislation requiring the 
greater part of their time, energy and 
initiative, to combat, would go out on 
an unprecedented overseas business 
crusade which would do more to solve 
the economic troubles of the country 
than the constant recourse to palliative 
bureaucratic measures which still fail to 
close the gap. 

A year ago he had made reference to 
the important part the gas industry could 
play in the conservation and efficient 


utilisation of coal if afforded more 
adequate financial backing and support. 
He had mentioned the Gilbertian situa- 
tion where, after all the propaganda 
about smoke abatement, smoke produc- 
ing solid fuel appliances continued to 
be sold free of hire-purchase control and 
purchase tax, while clean-heat gas burn- 
ing appliances were subject to both, 
without any justification, other than a 
reluctance to let go of a tax or catering 
to pressure from another nationalised 
industry. 


Appealed in Vain 


Time after time high officials of the 
gas industry had appealed to the Minis- 
try of Fuel and Power, and the Board 
of Trade, for the removal of controls 
and purchase tax from gas space heating 
and water heating appliances, without 
avail. Since then, the Ministry of Fuel 
and Power, in order to bolster a bank- 
rupt coal policy, had promoted the sale 
of hundreds of thousands of oil burn- 
ing heating appliances, many imported 
from Germany. All these had been sold 
free of deposit control and purchase tax. 
This was accompanied by an atomically 
starry-eyed red herring promise of future 
power to divert attention from the fact 
that they still fail to get the coal. The 
extraordinary thing was that everyone 
knew the reason for this failure, and yet 
nothing was done about it. 


Profit of the group before taxation is 
£1,847 (against £323,077 last time), the 
report shows. Taxation takes £31,893 
(£177,200), while taxation provision no 
longer required is £239,190 (£12,532). 


Final proposed Ordinary dividend is 
10% (20%), absorbing £17,250 
(£34,500); Ordinary interim dividend was 
passed (10%, £17,250). Carry forward is 
£369,439 (£583,870). 
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A. Yes, we have drilled one deep 
well in Yorkshire at Fordon, near Scar- 
borough, but this, too, failed to yield g1s 
in commercial quantity. 

Q. And where are you working nov? 

A. At the present time consideration 
is being given to a new programme. No 
active work is now being done. Gen:- 
rally speaking, results thus far have been 
somewhat disappointing, particularly 4s 
we have drilled what were considered 
be the most promising areas. But that 
does not mean that natural gas in usef.l 
quantities does not exist in this country. 
It does mean that further searches must 
be based less on past evidence and moe 
on fresh survey work. 


is ruining our 
COMPANY NOTES 
Thos. W. Ward, Ltd. 


Thos. W. Ward, Ltd., group profit be- 
fore taxation for the year ended June 30. 
1956, after deduction of £100,000 sub- 
vention payment to a subsidiary not in- 
cluded in consolidation, was £2,629,180 
(against £2,352,529 in 1955), the annual 
report shows. United Kingdom and 
foreign taxation take £1,386,483 
(£1,215,557). Final dividend is recom- 
mended on the ordinary shares of 10°, 
less tax, absorbing £126,500 (£142,312). 
and making 15% (same). Carry-forward 
is £601,982 (£567,169). 

Woodall-Duckham, Ltd., have de- 
clared interim dividend of 5% (same) 
actual, less tax. 


NEWS IN BRIEF 


Well done, said 
the Lord Mayor 


FTER being shown over Radiant 

House, Plymouth, the Lord 
Mayor, Mr. W. J. Oats, congratulated 
the South Western Gas Board on the 
building. He was a guest of the 
Board Chairman, Mr. C. H. Chester, 
who is on a week’s tour of showrooms 
and works in Devon and Cornwall. 


Southern Gas Board plans to build 2 
coal carbonising plant at Cowley have 
been ‘indefinitely postponed,’ the 
County planning committee of thef 
Oxfordshire County Council state. The 
site is being retained, and the gas holder} 
will be built on it as originally planned. 


Next year’s British Industries Fair wi If 
open at Castle Bromwich, Birmingham , > 
on May 6. Financial backing of the Fair 
is now the responsibility of the Birming-f 
ham Chamber of Commerce; and ther: 
will be no London section as in the pas . f 


New Gramge Golf Club, of Alder «% 
Mackay, Ltd., Edinburgh, celebrated i's 
jubilee anniversary on November 2. 
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THE ARTS ». 


ORE time spent in the study 

and understanding of scien- 
ific matters by those who study the 
ts and humanities would not be 
nisplaced, declared Sir Henry 
jones, President, at the 22nd Insti- 
ution Research Meeting Lunch at 
he Savoy, London, on Novem- 
ver 20. 


Proposing ‘the guests’ Sir Henry 
r-called that a Minister of Education 
had recently said that scientists were 
‘the new men and women who are 
putting their hands on the wealth and 
power but whose manners may at first 
be awkward and whose need is to 
share the grace and humanity of the 
past.’ 


But among scientists Sir Henry knew 
there were men whose manners were far 
from awkward and whose knowledge and 
appreciation of the arts at any rate ex- 
ceeded by a long way the knowledge and 
appreciation of science displayed by 
many who prided themselves on a classi- 
cal education. 


Jewels of Wisdom 


He concluded: ‘A classical education 
no doubt encrusts the intellect with 
jewels of wisdom which enable one, for 
example, to adorn one’s speeches with 
quotations, which I cannot do, and to 
solve The Times crossword puzzle with 
astonishing alacrity, even filling in the 
words with a fountain pen. The 
scientist may sometimes feel that useful 
as these gifts are to those who are lucky 
enough to enjoy them, a little more 


FOR RRR Rg a a kk a a 


HE ‘PLACED’ 
HIMSELF— 
WITH A PIN 


A guest at the lunch was Mr. Boris 
Mamers, who had been awarded that 
morning the Diploma in Gas En- 
gineering (Manufacture) of the Insti- 
tution for a thesis on the prevention 
and removal of gum-forming com- 
pounds from town gas. In 1942, Mr. 
Mamers was a chemist in the Tallin 
gasworks, Estonia. The Germans, ad- 
vancing into Russia, sent him to a 
labour camp. In 1945, he was in 
Danzig University for a senior course 
of study, but in 1947 he came to 
England as a displaced person. 

Asked where he chose to live he 
stuck a pin in the map. Thus he be- 
came a labourer in the retort house 
at Chesterfield—without the slightest 
knowledge of English. He later be- 
came a machine operator, a stoker 
and eventually became involved in the 
C.W.G. process. He was then given 
a job in the laboratory—and he has 
now learned to speak English. 
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Research Lunch 
at the Savoy 


time spent in the study and understand- 
ing of scientific matters by those who 
study the arts and humanities would not 
be misplaced.’ 


Minimum of Fuel 


Referring to nuclear energy, Sir Henry 
said the latest developments and the rate 
of progress did not alter the fact for 
many years to come more energy must 
be found from coal and oil. It had 
never been more important for crude oils 
and coal to be refined and converted into 
higher grade forms of energy. .. . ‘In 
other words, if any consumer wants a 
complete heat service, it is very impor- 
tant that not more than the bare mini- 
mum of fuel should be used for his 
work or his home, or in the power 
station.’ 

Guest of honour at the lunch was Sir 
Cyril Hinshelwood, President of the 
Royal Society, who has been a member 
of the Research Committee of the Gas 
Council since its formation. On behalf 
of the Institution, Sir Henry extended 
congratulations to Sir Cyril for recently 
being the recipient of the Nobel Prize 
for Chemistry. 


Sir Cyril endorsed the President’s re- 
marks about education. He added: 
. if there is a lack of balance in 
this country, it is not the scientists who 
have destroyed the balance. ...I am 
sure that if your Institution, with its 
interest in education, can exercise its in- 
fluence in that direction, it will be adding 
to the good work that it does.’ 
Mr. W. K. Hutchison, c.B.£., Imme- 
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THE SCIENCES—Who Upset 
the Balance ? 


Sir Henry Jones 


diate Past-President, proposed the health 
of the President, and Sir Henry Jones 
responded. 


Overseas Visitors 


Before the business of the morning 
session began, the President welcomed 
visitors from overseas, including: Mrs. 
T. H. McClure, of the Australian Gas 
Light Company, Sydney, N.S.W.; Mons. 
R. H. Touwaide, General Secretary, 
International Gas Union and Belgian Gas 
Association; Mons. A. Bolzinger, Vice- 
President of the French Gas Associa- 
tion; Mr. A. Lihrmann, Secretary, French 
Gas Association; Mons. R. Fort, Gaz de 
France; Mr. A. Bohm, Turin; and Dr. 
H. Deringer and Mr. I. Telecki, Zurich, 
of the Swiss Gas Association. 

The Secretary, Mr. W. T. K. Braun- 
holtz, read two messages of greeting. 
The first was from Colonel Zollikofer, 
of Zurich, an honorary member, and the 
second from Mr. J. T. Haynes, at pre- 
sent in New Zealand. 


CHAIRMAN’S TECHNICAL COMMITTEE 


INFORMATION BEING SOUGHT ON 
SCOPE FOR STREET LIGHTING 


of the Chairman’s Technical 
Committee) presented the 17th report 
of the Committee, which described the 
technical work of the Institution and 
its committees during the past year. 
He began by apologising for ‘a rather 
serious mis-statement’ which had crept 
into the report between its final drafting 
and its printing. (This occurs on page 
14 about two-thirds of the way down and 
refers to the use of plastic service pipes.) 


M R. W. K. Hutchison (Chairman 


The words ‘The Committee considers 
that plastic pipes should not be used as 
gas service pipes’ should read * The Com- 
mittee considers that plastic materials 
may also be used for gas service pipes 
but only as far as the point of entry into 
a building.’) 


The Institution, said Mr. Hutchison, 
continued to provide a service to the Gas 
Council by the preparation of reports on 
technical matters, and reference was made 
to a current investigation into the possi- 


1S 





534 


bility of making gas less toxic by the 
removal of carbon monoxide and its 
presence more obvious by the addition of 
odorants or lachrymatories. This investi- 
gation reflected the industry’s keen in- 
terest in safety in the home. 


International Committees 


Reference was also made to the tech- 
nical work of the International Gas 
Union which was being pursued both 
through the formation of international 
committees and, where appropriate, 
through the preparation of reports on 
specified subjects for presentation at the 
7th International Gas Conference to be 
held in Rome in 1958. 


The past year had seen the publication 
of the second edition of the Institution’s 
book ‘ Gasworks Effluent and Ammonia.’ 
Originally the work of Dr. Key, it had 
been revised and brought up to date by 
Mr. Gardner, and it was hoped that it 
would continue to be the standard work 
of reference on this important subject. 


The Joint Lighting Committee has been 
concerned for some time at the poor 
standard of much of the gas street light- 
ing which still formed a substantial pro- 
portion of side street lighting in this 
country and, said Mr. Hutchison, ‘ might 
well continue to do so for many years to 
come.’ 


The difficulties in the way of secur- 
ing adequate standards of installa- 
tion and maintenance were well 
known, but more complete informa- 
tion was being obtained with a view 
to assessing the position and defining 
the scope which might remain for de- 
velopment in this field. 


Consideration had also been given to 
the future of the Meters Committee. ‘I 
am glad to be able to tell you that the 
Gas Council has agreed in principle to 
your Council’s suggestion that the Com- 
mittee should be reconstituted on the 
basis of a representative from each area 
board. They, together with technical re- 
presentatives from the manufacturers of 
meters and with the help of experts in the 
field, should constitute a Committee 
which will ensure that urgent problems 
in design and performance will be fully 
appreciated and important new develop- 
ments assimilated.’ 


Arthur Duckham Fellowship 


Mr. Hutchison concluded with another 
reference to international co-operation, 
this time in the field of research. The 
Institution had been indeed fortunate 
when considering the award of the 
Arthur Duckham Fellowship in securing 
the co-operation of Dr. Van Krerek. 
As a result, Mr. Fitzgerald, who was 
awarded the Fellowship, was able to 
work for a year in the Central Labora- 
tory of the Dutch State Mines. 


The brief note of the result of his work 
which was contained in the report in- 
dicated a further interesting advance. into 
problems of coal structure and behaviour 
which went right down to the roots of 
the industry. Publication of the full re- 
port was looked forward to with keen 
interest. 
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The 22nd Autumn Research Meeting lasted two days. The programme began 
with the reports of the Chairman’s Technical and the Gas Education Committees, 
followed by presentations and a report on the Gas Council Research Scholarships. 
Later the 47th report of the Joint Refractories Committee was presented and 


discussed. 


Papers presented and discussed were: ‘ Coa) Science and the Gas Industry,’ by 
D.T.A. Townend, c.B.E.; ‘The Hydrocarbon Content of Fuel Gases,’ by A. L. 
Roberts, J. H. Towler, and B. H. Holland; ‘ Heat and Mass Transfer Co-efficients 
in Gasworks Plant Design,’ by G. S. Cribb and E. T. Nelson; ‘ The Measurement 
of Gas Stream Temperatures in Industrial Appliances,’ by P. G. Atkinson; ‘ Forced 
Recirculation in Industrial Gas Appliances,’ by W. E. Francis; ‘ The Prediction 
of the Combustion Characteristics of Town Gas,’ by M. G. Gilbert and J. A. 
Prigg; ‘Experiments with Shared and Individual Flues for Gas Appliances,’ by 
W. J. Bennett and C. H. Purkis; ‘ Observations on the Performance of a Multi- 
flue System and of a Single Duct for Appliances with Room-sealed Combustion 
Chambers, by J. B. Carne and T. T. White; ‘ Experiments on the Hydrogenation 
of Oils to Gaseous Hydrocarbons,’ by F. J. Dent, R. F. Edge, D. Hebden, F. C. 
Wood, and T. A. Yarwood; and ‘ The Application of Consumer Research to the 
Gas Industry,’ by H. R. Hart. The meeting ended with votes of thanks. 


GAS DISTRIBUTION COMMITTEE* 


PIPES HOLED AFTER TWO YEARS 
HAD POOR WRAPPING 


IEUT.-COLONEL A. GOULD, M.c. 

(Chairman of the Gas Distribution 
Committee), said that the use of plastic 
pipes for gas services laid underground 
had seriously to be studied and devel- 
oped having regard to the considerable 
cost of maintaining and renewing 
ferrous pipes affected by corrosion. ‘In 
the South Eastern Board’s area we have 
recently had a case where service pipes 
which had been laid in the ground for 
only two years were found to be gener- 
ally badly corroded, the pipes being 
completely holed in many places, this in 
spite of the fact that they were wrapped 
with bitumen carried on fibre glass. The 
wrapping appeared to have had little 
value and was completely absent in 
places.’ 


Plastic Recommended 


He referred this case to the Chemical 
Research Laboratory of the D.S.LR.., 
who had examined the site and investi- 
gated the soil conditions. They found 
the soil at one point had a pH value of 
1.6 and they also noted the presence of 
sulphate-reducing, and other, bacteria. 
They had recommended that the re- 
placements should consist of plastic 
pipes or, if steel pipes were to be used, 
that the external protection should be of 
pitch or blown bitumen surrounding the 
pipes for at least 4 in. thick, in a 
trough. 

Lieut.-Colonel Gould said the Council 
had agreed that an investigation should 
be made by the Committee regarding 
the external protection of steel pipes and 
tubes by various means, particularly 
coal tar, for which purpose liaison 
would be made with the steel pipe 
makers, the Coal Tar Research Asso- 
ciation, and others as may be required. 
A sub-committee had been appointed 
and their investigations would include 


* Previously known as the ‘ Pipes Committee’ 


plastic and other wrappings of various 
sorts, of which a great variety were now 
available. 
Mainlaying 

At last year’s Autumn _ Research 
Meeting he had mentioned that a sub- 
committee was preparing a manual of 
recommended practice for mainlaying. 
As would be seen from this year’s 
report, this manual was now available. 
The report pointed out that the Pipes 
Committee recognised the diversity of 
mainlaying practice that existed within 
the industry and the manual was an 
attempt to bring the best practices to- 
gether. It was intended for guidance 
and not as a manual of instruction. The 
recommendations were divided into two 
parts, one applicable to the engineer in 
charge and the supervisory personnel. 
and the other to the ganger or mainlayer 
immediately in charge of the gang. 

Liaison between the Gas Distribution 
Committee and the cast iron pipe manu- 
facturers had been extremely useful and 
the permanent liaison committee now 
appointed would enable any matters re- 
lating to cast iron pipes to be brought 
up for attention from time to time. The 
Mains Committee still had very much 
in mind the subject of the testing of cast 
iron mains with air under pressure and 
this was one of the matters which was 
to receive close attention by the liaison 
committee. 


The year before he had referred to 
Communication 472, which contained 
recommendations concerning flexible 
joints for cast iron gas mains, socket and 
spigot type, which were prepared by a 
sub-committee of the Pipes Committee 
in conjunction with the principal manu- 
facturers of cast iron pipes. The pub- 
lication of the manual of flexible joints 
undertaken by the Cast Iron Pipes Asso- 
ciation was imminent. 
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NOW UNDER 
CONSTRUCTION 


The W-D Intermittent Vertical Chamber Installation now being 
built by Woodall-Duckham (Australasia) Pty. Ltd. for the 
South Australian Gas Company at their Osborne, Adelaide Works. 
20-33/4 ton chambers with a gas-making capacity 
of over 2'/2 million cu. ft. of 500 B.Th.U. gas per day. 


WD WOODALL-DUCKHAM CONSTRUCTION COMPANY LTD 


Woodall-Duckham House, 63-77, Brompton Road, London,S.W 3 ’Phone: KENsington 6355(\4lines) ’Grams: Retortical (Southkens) London 
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SAFETY RULES COMMITTEE 


GAS JOURNAL 


LIFT RECOMMENDATIONS 
MAY BE READY SOON 


M R. T. C. BATTERSBY (Chairman, 
Gasworks Safety Rules Committee), 
dealing with the Committee’s report, 
said that early in the year, the 
Senior Chemical Inspector had drawn 
attention to the practice in some under- 
takings of using the auxiliary charging 
holes of water gas generators as a means 
of access for inspection and repairs. 
Where work had to be done in any 
chamber or confined space and dan- 
gerous fumes were liable to be present 
the minimum sizes of access openings 
permitted by the Factories Act were 
18 in. by 16 in. or, if circular, 18 in. dia- 
meter. Owing to a printing error these 
dimensions were incorrectly given in the 
report. 


(On page 9, in the sixth line of the 
second paragraph in the section relating 
to the Gasworks Safety Rules Committee, 
it should read 18 in. by 16 in. or 18 in. 
diameter. If the opening is less than 
either of these dimensions it is recom- 
mended that the charger should be re- 


moved to afford adequate means of 
access.) 
Mr. Battersby, continuing, said that 


arising out of a study of accidents on 
gasworks lifts a sub-committee had been 
appointed to report on the features 
which should be incorporated in their 
design, and he hoped they would be able 
to submit recommendations at an early 
date. 


Oil in B.M. Meters 


The attention of the Committee had 
been drawn to the inflammable nature 
of the oil contained in B.M. meters. 
Tests had shown that in some cases the 
closed flash point of the oil was well 
below 73°F. and fell within the official 
description of petroleum spirit. 
Accordingly, the attention of the 
industry was drawn to the requirements 
of the Petroleum Act in regard to the 
transportation and storage of low flash 
point oil. 


Representatives of the Committee had 
discussed with the makers of B.M. 
meters the possibility of substituting 
water for oil as a sealing medium. One 
of the strongest objections advanced 
against use of water was the fear of 
corrosion but, during the course of in- 
vestigations, the Committee had learned 
that a few meters without any special 
modifications have been working with 
water seals for a number of years. 
Those which had so far been examined 
showed no evidence of abnormal 
deterioration. 


The Committee considered it neces- 
sary to amend the code for the safe 
operation of tower purifiers, I.G.E. spe- 
cial recommendation P.9. In a recent 
incident, after purging and sealing off a 
spent oxide stocking tower, a negative 
pressure quickly developed and the side 


sheets were drawn in. The amendment 
was published as a supplement to the 
report. It now recommended that if the 
lid of any tower is replaced, the tower 
should be vented to atmosphere if it is 
not put under gas pressure immediately 
after purging. é 

Referring to accidents which had 
occurred in governor houses, booster 
houses and exhauster houses, Mr. Bat- 
tersby said the Committee was re-examin- 
ing the relevant Codes but, in the mean- 
time, wished to refer all concerned to 
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the features of design and operation 


which were essential for safety and 
would especially direct attention to the 
code of practice for the safe design and 
operation of gas boosting and exhausting 
plant (Safety Recommendations P.8). 
Although governor houses were not 
specifically mentioned in this code, it 
would be recognised that the principles 
applied equally to their design. 


Preferable Term 


Mr. Battersby said it had been pointed 
out to the Committee that in their re- 
commendations in regard to the Wiggins- 
type waterless gasholder the relief valve 
which provided against over-filling had 
been given a variety of names in the 
different sections. To avoid confusion it 
was suggested that the preferable term 
for the valve should be ‘the gas volume 
relief valve.’ 


MORE SPECIALISATION ALLOWED 
FOR ASSOCIATE MEMBERSHIP 


R. J. H. DYDE, Chairman of the 

sas Education Committee, present- 
ing the 33rd report, said that new sand- 
wich courses in gas engineering (manu- 
facture and supply) at the College of 
Technology, Birmingham, commenced in 
January. 


It was also mentioned in the report, 
he said, that negotiations were taking 
place for a sandwich course in gas engi- 
neering at the Westminster Technical 
College. ‘I can now say that, subject 
to formal approval by the Ministry of 
Education, this course will commence 
in January, 1957.’ 


The sandwich course at Enfield had 
now entered its fourth year, and was 
now operating for each year of the 
course concurrently. 


Of considerable importance during the 
year had been the approval of a third 
course at the Royal Technical College, 
Salford, namely, gas engineering (utilisa- 
tion), to support those already in being 
covering production and distribution. 


Mr. Dyde said: ‘A new point of 
principle arises out of the approval 
of this course in so far as the Institu- 
tion has now recognised that under 
appropriate conditions a greater degree 
of specialisation may be afforded as 
qualification for associate member- 
ship. 


“In support of the course and of the 
principle involved, may I say that a 
fairly high standard of general gas engi- 
neering has been preserved before speci- 
alisation in utilisation begins, and I am 
sure it will please Dr. Foxwell to know 
that fuel technology on a much wider 
basis than hitherto is introduced as part 
of the specialisation. This course is par- 
ticularly appropriate for those in train- 
ing to become industrial gas engineers.’ 


Means for the general introduction of 


specialisation in the main subject were 
now being studied, among other things, 
by an ad hoc committee on syllabuses, 
which had been set up under the chair- 
manship of Dr. Haffner and to which 
reference was made in the report. 


He concluded: ‘My Committee con- 
sider that the four colleges now arranged 
for sandwich courses are sufficient when 
taken in conjunction with the other 
systems of education and training, in- 
cluding entry from university, to meet 
the needs of the gas industry in the pro- 
vision of senior engineers and _ tech- 
nologists.’ 


Apart from sandwich courses, the 
national certificate courses offered the 
most satisfactory approach to the asso- 
ciate membership examination, and all 
those students took the main subject 
examination as set by the board of 
examiners. Students were now coming 
forward in greater numbers—double the 
figures of last year—and there was a 
welcome improvement in standard. ‘We 
have come to the point at which students 
embarking on the examination system 
we introduced five years ago are reach- 
ing the final stage, and what I had pre- 
dicted in the way of numbers and attain- 
ment is, happily, being fulfilled.’ 


No Teachers’ Conference 


It seemed unlikely that a teachers’ 
conference could be arranged for 1957 
with the Ministry of Education. It would 
be the first break since the war years of 
this important feature in our annual 
education programme. He said: ‘We 
were saddened to hear of the death of 
Mr. R. W. Blount, one of H.M.’s senior 
inspectors 6f education, whose help and 
guidance we have so much appreciated 
on our Committee. His loss, together 
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with the death and illness of others, has 
im posed a great strain on the Ministry’s 
st: ff, and they find it impossible to 
ui dertake the necessary arrangements 
fe- next year’s conference; however, we 
ar> assured that this lapse is temporary.’ 

Mr. Dyde referred to the National 
Council for Technological Awards, with 
itt two boards of studies, one covering 
ergineering and the other technologies 
ot1er than engineering, which had been 
se. up by the Minister of Education as 
at independent self-governing body ‘to 
create and administer technological 
avards of high standing, having a 
n: tional currency, and available to stu- 
dents in technical colleges who success- 
filly complete courses approved by the 
Council.’ 

The Council and its two boards of 
studies had moved quickly, and their first 
report in May, 1956, gave information 
avout the granting of a first award, being 
a diploma in technology (Dip. Tech. or 
Dip. Tech. Eng.), equivalent in standard 
to an honours degree of a British uni- 
versity. 
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Courses recognised could be either 
full-time or sandwich. The minimum 
time required for academic study would 
be three years full-time and four years 
sandwich, plus in each case not less than 
one year of industrial training integrated 
with the academic work. The minimum 
age of entry was 18, and it was ex- 
pected that entry would be drawn from 
the best of those students who had taken 
ordinary National Certificates and those 
from secondary schools who had attained 
the G.C.E. with two appropriate subjects 
at advanced level and three subjects at 
ordinary level. 

Mr. Dyde suggested that the gas in- 
dustry might consider bringing, say, one 
of its sandwich courses to the level of 
this new award. 

‘Such a step could well provide an 
alternative to our present difficulty of 
securing entrants to the industry at 
university level in so far as we would 
then be training men already largely 
committed to a career in the industry to 
the equivalent standard of the university 
honours graduate.’ 


Discussion of Education Committee’s 


Report 


Mr. W. R. Branson, West Midlands 
Gas Board, discussing the report, spoke 
of the sandwich courses in gas engineer- 
ing which were begun at the Birmingham 
College of Technology in January. 


It was proposed that these courses 
would provide in the third year for spe- 
cialisation in manufacture or supply, the 
curriulum in supply covering both distri- 
bution and utilisation. 


In order to permit existing staff to 
have an equal opportunity with new en- 
trants, it was decided, when the pupilage 
scheme was introduced, to permit those 
who had obtained an Ordinary National 
Certificate in mechanical engineering or 
chemistry to apply for admission to the 
sandwich courses and, after interviews, 
nine were selected and had now almost 
completed the first year. 


Concentration 


Mr. J. Maitland Edwards, H.M. In- 
spector for Education, said that this year 
there had been some concentration of 
gas fitting courses to achieve economy, 
especially of skilled teachers, and 
stronger classes which were more effi- 
cient in teaching. 


He had been glad to hear Mr. Dyde 
tefer to the position about numbers of 
Students and the adequacy of the 
centres proposed for the numbers likely 
to come forward. It was refreshing to 
hear this type of outlook. Too fre- 
quently numbers of colleges scattered 
over the country sought to obtain stu- 
dents from a less closely-knit industry. 
In this way there were liable to be 
courses uneconomic for teachers and in- 
efficient for students. 


Dr. A. E. Haffner said it was pre- 
mature to make a detailed statement 
about the activities of the sub-commit- 


tee on syllabuses, but it was believed 
that the syllabuses which would finally 
be submitted for approval by the Educa- 
tion Committee and the Council of the 
Institution would recognise the wide- 
spread belief that supply as an engineer- 
ing activity should be divided into distri- 
bution, each with a status accorded now 
to manufacture. 


Over 5,000 schoolchildren must have 
heard—and seen, which was more im- 
portant—a ‘Christmas Lecture. The 
sixth lecture terminated the series and 
it was now permissible to begin the series 
all over again, making a cycle of six. 
By that time another generation of 
schoolchildren would have risen. 


Fuel Technology 


Mr. R. F. Hayman, Industrial Gas 
Officer, Gas Council, said he was glad to 
see that Mr. Dyde had expressed the view 
that there must be a growing realisation 
of the importance of fuel technology if 
the subject was to take its place in train- 
ing, particularly in utilisation. 


‘Every day now we are becoming 
more associated with other fuels and 
other energy sources and it is vital that 
a knowledge of these fuels, their proper- 
ties and performance, is passed on to 
those engaged in the competitive selling 
of our own products to industry. I have 
long held the view that we should be- 
come more closely associated in the in- 
dustry with the Institution of Chemical 
Engineers, and it is pleasant to see that 
we have now achieved some substantial 
measure of agreement in that exemption 
from the respective examinations of the 
Institution and the Mechanical Engineers 
is granted to those members of both 
bodies who have qualified in one branch 
and desire equal qualifications in the 
other.’ 


Mr. J. Castle, North Western Gas 
Board, said that one of the causes of 
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concern when he was undergoing train- 
ing was the tendency to make use of 
pupils who were supposed to be under 
training for a job. In these days of staff 
shortages, it seemed to him that the 
temptation to make use of pupils was 
likely to be much more pronounced than 
it was before the war. 


‘I therefore suggest that it is impor- 
tant that there should be in any large 
group or division an education officer, 
one of whose duties is to see that during 
the period of practical training the youth 
is being trained and not being made use 
of to make good staff shortages. It is 
a very important business. It is very easy 
to launch a boy, the moment he leaves 
the laboratory, onto all that work which 
the chemist or production engineer has 
been wanting to tackle for so long.’ 


Apprentice Gas Fitters 


Mr. W. K. Tate, a Past-President, took 
the opportunity to speak of the way in 
which the Advisory Committee was now 
looking at the training of apprentice gas 
fitters. 


For a few years they had been operat- 
ing the national qualifications scheme 
with some measure of success. The per- 
centage of successful candidates in the 
intermediate and final examinations in 
gas fitting had increased slowly but satis- 
factorily. Those who passed were in the 
main passing the practical examinations 
which qualified them as first class or 
second class fitters and carried with them 
appropriate pay and status. 


But very few of them took any certifi- 
cate or had any record of their years of 
study such as they could obtain if they 
achieved the fully technological certificate 
in gas fitting, and the percentage of train- 
ing gas fitters who achieved that was 
very small. 


There were a number of reasons for 
that. Primarily, perhaps, there was the 
difficulty of providing suitable courses 
throughout the country in technical col- 
leges, where obviously there could not 
be a class solely confined to gas fitters. 
The Advisory Committee on Gas Fitting 
had appointed a sub-committee to con- 
sider this matter. 


‘We are looking at it in this way. . . 
We have to provide an education for 
anything up to five years in part-time 
day release or evening classes for all the 
boys who are coming in and who, we 
hope, will always be coming in to the 


gas fitting side. We must provide them 
with something during that period which 
not only will interest them and make 
them better citizens with a wider view of 
the world and the country and everything 
else, but will also gve them the aim and 
objective which they can all reach within 
their average capacity.’ 


Mr. E. T. Anderegg, Eastern Gas 
Board, dealing with the written paper 
in salesmanship and consumer service, 
said the student was allowed half an hour 
per question. ‘I feel that if students 
were given three quarters of an hour to 
answer the questions, they would be able 
to express their ideas better and give 
the examiners a fairer picture of their 
ability.’ 

Mr. Dyde 


said, in reply to Mr. 
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From the paper presented to the 22nd I.G.E. Autumn Research Meeting on November 20. 


Coal Science and the Gas Industry 


By D. T. A. TOWNEND, C.B.E., D.Sc., Ph.D., Hon.M.Inst.Gas E. 


Director-General, The British Coal Utilisation Research Association. 


A LTHOUGH the gas industry was one of the earliest 
users of coal on a large scale, and still provides one of its 
most important outlets, its technical staff, preoccupied by 
responsibility for production, may find difficulty in keeping 
abreast of current advances in scientific knowledge of the 
family of coals, their classification, properties and chemical and 
physical characteristics, which has increased so rapidly in 
recent years. 

Until the second world war, it was possible for the station 
engineer to obtain adequate supplies of coals from particular 
fields or even pits; coals, moreover, that his plant was originally 
designed to carbonise. The sampling and analysis necessary 
under such an arrangement could be covered by relatively few 
and simple tests, and the scientific control of supplies consisted 
largely in watching for deviations from the norm. This situa- 
tion changed radically during and after the war, partly owing 
to the general shortage of coal, partly owing to the amalgama- 
tion and nationalisation of collieries, partly owing to changes 
in price structure and to planning in the interests of economy 
of distribution; partly, also, if one may venture to say so, as 
a result of the difficulty of providing a national plan for coal 
utilisation. 

Whatever the reason, these new conditions have posed diffi- 
cult problems to the gas industry, which has now to consider 
carbonising a range of coals extending beyond that formerly 
considered the best for gasmaking. It is true that at present 
a considerable proportion of the output of carbonising coals 
does not reach the gas and coking industries, and that the 
National Coal Board is alive to the need for redistributing 
supplies. A genuine shortage of such coals is thus unlikely 
to develop within the next 10 or 20 years; but redistribution is 
not without its problems. Sooner or later, however, the in- 
dustry may be driven to use mainly coals of group 602 and 
even groups 700 to 900. 

These changes in the kinds of coal carbonised involve much 
technological research. One aspect of this is directed towards 
the production of more reactive domestic coke, and is actively 
in progress under the auspices of more than one gas board 
and the Fuel Research Station. Since the yields and quality 
of coke, tar and gas are dependent to a considerable extent 
on the type of coal carbonised as well as on the carbonising 
plant and temperature, careful commercial assessment of alter- 
native coals and types of carbonising chamber is also necessary. 
It is clear that the gas industry is now very much interested 
in the differences between different types of coal, and that, quite 
apart from specific researches such as those just mentioned 
on the carbonisation of low-rank coals, a broad appreciation 
of coals and their properties has become indispensable. The 
subject of this paper was chosen partly with this in mind. 


Background of Knowledge 


Over the last 18 years, the B.C.U.R.A. has built up a strong 
background of knowledge, experience, and techniques relevant 
to coals and their properties, and this may prove of consider- 
able value to the gas industry at the present time. 

The research staff in industry itself is necessarily more closely 
tied to current processes and problems Where an industry is, 
for example, using or producing a fuel, the research association 
has yet another advantage; it can serve, among its constituent 
members, the manufacturers of plant used in the industry, and 
thus cover wider aspects of the researches that influence future 
trends. A further advantage of basic research carried on 
beside rather than within industry is that the wider background 
of accumulated experience may assist in the precise scientific 
formulation of a problem; and once this is done the problem 
itself is often well on the way to solution. 

A few examples from the work of the B.C.U.R.A. will illus- 


trate some of the above points. Studies of the minerals pre- 
sent .in coal, and their behaviour during carbonisation ad 
combustion, contribute information about boiler depoiit 
problems to the electricity generating industry, about the ash 
content of coke to the gas industry, about clinkering behaviour 
for the benefit of all industries using gas producers, boilers and 
solid-fuel furnaces, and about slag flow properties to those de- 
veloping new processes such as high-temperature gasification 


The Entities of Coal 


All fuel technologists are familiar today with Stopes’ classifi- 
cation of coal into four rock types. These—vitrain, clarain, 
durain and fusain—are easily distinguished by eye as bands 
of differing brightness running horizontally across the seam 
The materials in these bands are not microscopically homo- 
geneous and they consist, broadly speaking, of ‘ macerals’: 
a glossy component, vitrinite (mostly present in the brightest 
bands, known as vitrain), black opaque granular componeng 
micinite), a soft fibrous material known as fusinite, and more 
or less translucent plant remains (eximite). 

The various kinds of durain contain chiefly vitrinite, micri- 
nite and exinite in different proportions, and clarain, chiefl 
vitinite and exinite. C. E. Seyler’ has classified coals and 
rock types by their position on a triangular diagram, in terms 
of the three main constituents vitrinite, micrinite and exinite. 

Vitrinite is the most characteristic component of coals, the 
most abundant in British coals, and the most active in chemical 
reactions and carbonisation. All coals form a well defined 
family with definite similarities, but the nature of their petro- 
logical components varies according to the type, or rank, of the 
coal. Rank can be defined roughly as the degree of maturity, 
and is best measured with bituminous coals by the carbon 
content of the mineral-free vitrinite; peats represent the coals 
of lowest rank, anthracites those of highest rank. 

For commercial purposes, the National Coal Board classifies 
coals into broad groups from 900 to 100, these groups corre- 
sponding roughly to increase in rank; but, since groups above 
400 are distinguished principally by the type of coke formed 
in the Gray-King assay, and those below 400 by their volatile 
matter, the correspondence with the scientific definition 0 
rank is only approximate, and petrological differences are also 
covered by the classification. 

Coals are porous in structure and, with their immediate 
derivatives such as solvent extracts, form a class on their own 
having marked and peculiar properties differentiating them 
from other organic materials. Also characteristic of coals is 
the lack of crystallinity or order in the structure, which renders 
the interpretation of X-ray diffraction patterns difficult unless 
assumptions are made based on other observations. There is 
a contrast between the steady fall in the volatile matter, with 
increase in carbon content, and the passage of swelling numbe 
and other caking indices through a maximum in the region ol 
87% to 90% carbon content. 

Coal has proved a singularly intractable subject for chemical 
investigation. Yet this is well worth pursuing, for, in addition 
to the possibility of basing chemical manufactures more widel) 
than at present on coal, it is profoundly true that only when 
the constitution of a substance is known can it be used to tx 
best advantage. Control over carbonisation, and even perhap 
over combustion, must increase when the constitution an 
structure of coal are properly understood. 

It must be emphasised that coals are not a form of carbon 
they are organic chemical substances. A low-rank vitrain, f? 
example, may have the, empirical formula C,,H,,O; t) 
differences in amounts of hydrogen and oxygen largely det:r 
mine the differences of properties with ranke at this stage i 
the series. 
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3o far, infra-red and other studies of the fractions obtained 
from vitrains by solvent extraction followed by chromato- 
gr iphy, or by precipitation from solution, have shown that 
these are remarkably similar. Whatever the morphological 
di ferences apparent even in pieces of vitrain, the ageing process 
se2ms to have reduced the material, chemically, very nearly 
tc a common denominator. 

As a result of work in the B.C.U.R.A. and much related 
wrk elsewhere, a general picture of coal is now taking shape.’ 
Tie basic unit in the vitrinite molecule appears to be an 
aiomatic nucleus, containing on the average about three fused 
h xagonal rings of carbon in the low-rank free-burning coals, 
sl ghtly more in the good coking coals, and perhaps 10 to 20 
ir the anthracite. This nucleus is surrounded or joined to 
o hers by a considerable amount of carbon and hydrogen in 
tle form of short aliphatic side chains or saturated ring struc- 
tires, the proportion of aliphatic to aromatic carbon being 
p:rhaps 1:2 in the low rank coals and 1:10 or less in the 
aithracites. In addition, the low-rank coals contain perhaps 
5% of oxygen in the form of phenolic hydroxyl groups attached 
to the nucleus; this feature has disappeared by the time the 
coking coals are reached.’ Finally, if the small amounts of 
silphur and nitrogen are ignored, there may be up to 5% 
of oxygen in other forms, such as quinone groups on the 
nucleus, ether links between nuclei and/or side chains, and 
perhaps in heterocyclic rings. 

The extent of linkage between the cluster units thus 
described, to form molecules larger than the clusters, may vary 
considerably even in a given vitrinite, but is unlikely to involve 
an average of more than a few cluster units in the low-rank 
coals, and probably still fewer in those of higher rank. These 
molecules, themselves divisible only by chemical means, aggre- 
gate physically to larger units in solution, and perhaps in the 
solid state also, as envisaged by D. H. Bangham and others in 
the micellar theory, in which coal was visualised as a dried 
colloid. Something is known from X-ray work of the mode 
of stacking, in the solid coal, of these rather flat molecules 
relative to each other and to the bedding plane of the coal 
seam; the degree of order (or regular stacking) is low in all 
cases, but tends to increase in the higher ranks of coal. The 
molecules in a given vitrinite are nearly all basically similar, 
but may differ in nuclear and total size, and in the number, 
distribution and type of constituent groups. Durains have 
not yet been examined extensively, but it would seem that the 
differences from vitrain are differences of quantitative detail 
rather than of qualitative nature. 

Last but unfortunately not least, there is the inorganic 
matter.* This may be associated with coal at three levels: the 
trace elements, some of them in organic combination; the so- 
called inherent inorganic matter, finely dispersed and difficult 
to wash out, and some of it possibly adsorbed on the inner 
surfaces of the coal; and, lastly, the extraneous material from 
roof and floor, dirt partings, and so on. The main groups of 
minerals known to be present are the shales, kaolin, sulphides, 
carbonates and chlorides. There is also a heterogeneous group 
of minor minerals. When coal is burnt, the ash that remains 
is related to the minerals orginally present, but has suffered 
considerable change. 


The Thermal Breakdown of Coal’ 


Sir Charles Ellis’ has surveyed broadly some of the changes 
that take place in stages when coal is heated from room tem- 
perature to 3,000°C. It is intended in this section to discuss 
the changes that occur in a more limited temperature range, 
and from a more chemical point of view. 

Bituminous coals are virtually non-volatile until they are 
heated to temperatures at which pyrolysis must be suspected. 
{t appears likely that, initially, the decomposition results in 
the formation of rather small reactive molecular fragments, 
these initial products rapidly interacting to form compounds 
of high molecular weight as well as gases. At higher tem- 
peratures, these complex compounds are themselves broken 
dJown, but in more gradual stages, followed by a further 
duilding-up process to form the tar constituent known as *‘ free 
carbon.’ At the same time, there is a tendency for the un- 
substituted aromatic content of the tarry products to increase 
it the expense of the aliphatic, naphthenic and substituted 
iromatic, owing to the relatively lower thermodynamic stability 
of aliphatic compounds of high temperatures and also to kinetic 
‘actors. Further changes (e.g., pitch formation) continue to 
‘take place in the tar after condensation. Interactions between 
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water vapour and coke, producing water gas, and of con- 
stituents of tar and gas with coal to produce some kind of 
addition compound, further complicate the mechanisms in- 
volved. 

The amount of volatile matter obtained is normally increased 
by rapid heating, and decreased’ by inorganic additions to the 
coal. 

Ultimately, the behaviour of a coal under given carbonising 
conditions must be determined by (a) its chemical constitution, 
which in turn determines the course of softening and decom- 
position during heating, and by (6) its physical structure, 
which influences both the structure of the resulting coke and 
the secondary changes in the volatile decomposition products. 
The softening, agglomeration and swelling that coking coals 
undergo when heated are closely related phenomena, softening 
being the more fundamental.* A coal can neither agglomerate 
nor fuse to a coke unless (a) it becomes soft, plastic and sticky 
on heating, and (b) the decomposition of the coal on further 
heating of the plastic material leads to the formation of a 
hard infusible product. Certain coals only, in the middle of 
the range of rank, exhibit these properties to any marked 
extent. The essential factor involved appears to be the 
transient formation in sufficient quantity of a primary pyrolysis 
product of low volatility, which plasticises the mass before rapid 
decomposition to semi-coke, tar and gas sets in. At this stage, 
catalysis may be particularly advantageous in influencing the 
course of carbonisation. The shrinkage, associated with loss of 
residual volatile matter that occurs after solidification, in- 
fluences the strength and size of the resulting coke and the 
development of pressure in coke ovens. 


Combustion and Gasification of Solid Fuels 


Parallel with these chemical changes there are much smaller, 
but quite definite, changes in the ultra-fine structure. These are 
concerned chiefly with accessibility of structure rather than 
with its extent, and will be described briefly, later in this paper. 
It is remarkable that the broad characteristics of the ultra-fine 
structure persist even through the plastic state, suggesting either 
that the relative movements involved in the plastic flow of the 
softened coal are on a scale of magnitude larger than that of 
the finer capillaries, or that the ultra-fine structure is chiefly 
associated with the large proportion (90%) of unsoftened 
coal. 

Fundamental work on the combination of solid fuels has 
usually been conducted with carbons of low mineral content. 
Carbon monoxide (and a little carbon dioxide) are produced 
at the solid surface; carbon monoxide is burnt to the dioxide 
in the gas phase, and carbon dioxide is reduced to carbon 
monoxide at the fuel surface. All these reactions have to 
be disentangled when studying the kinetics. This has been 
facilitated in the B.C.U.R.A. laboratories by the use of chemical 
inhibitors of the combustion of carbon monoxide. The general 
picture is not yet completely clear, but may be summarised as 
follows :— 

Considerable quantities of oxygen become fixed on the 
carbon surfaces as an irreversibly held film. The surface 
oxide reduces the burning rate of a char in proportion to the 
amount formed. In the gases formed as primary products on 
the surface, carbon monoxide predominates at combustion 
chamber temperatures, carbon dioxide at relatively low tem- 
peratures. As first demonstrated by Prof. Cobb in the Uni- 
versity of Leeds, inorganic impurities influence these processes 
catalytically, a practical application being the alkali activation 
of fuels in portable gas producers. 

Recently, this work on combustion of carbon has been ex- 
tended jto the combustion of coal itself. At this stage, 
empiricism must creep in, because the little-known pyrolysis 
reactions are proceeding simultaneously with the combustion, 
and the precise nature of the fuels in both the gas and the solid 
phases is, therefore, unknown. Even in cokes, there is enough 
residual volatile matter to influence appreciably the ignition 
characteristics. 

Oxygen from the combustion air, or other oxidising gas, 
before it has been converted by reaction with carbon or coal 
into combustion products, has to pass through three stages: 

It has to diffuse to the particle surface; a portion reacts 
chemically at the particle surface, and the excess of oxygen, 
if any, tends to diffuse through the porous structure into the 
interior of the particle. Although it reacts with the car- 
bonaceous walls as it proceeds, the extent of penetration before 
it all disappears, depends upon the relative rates of the 
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physical process of diffusion and the chemical process of 
reaction. 

When the chemical reaction at the fuel surface is sufficiently 
fast—perhaps at temperatures above 1,000°C.—very little 
oxygen will penetrate the ultrafine structure, but when the 
chemical reaction at the surface is relatively slow, penetration 
into the ultrafine structure will be considerable and the extent 
and accessibility of this structure become important factors; 
so also do catalytic effects influencing the rate of the chemical 
reaction step. The rate of chemical reaction also depends on 
the chemical nature of the fuel surface, which can only be 
specified very crudely at present by such measures the residual 
volatile or residual hydrogen content of coke. 

It is essential, when considering specifications for materials 
that are not pure substances of known composition, to bear in 
mind that there are two radically different kinds of test or 
analysis. These are the model and fundamental tests. In the 
model test, an attempt is made to parallel in the laboratory 
some aspect of the process or use in respect of which it is 
desired to assess the material, and to obtain some index number 
that will roughly evaluate the relevant characteristic; the 
Hardgrove Index of grindability is a good example of this type 
of quantity. The fundamental test, on the other hand, 
measures some physical or chemical property that is truly 
characteristic of the material per se. Results of model tests, 
being functions of both the material and the test conditions, 
do not necessarily represent unalterable properties of the 
material, although they are useful indications of its likely 
behaviour under standard conditions. Results of fundamental 
tests can be regarded as imposing absolute limitations on the 
possible behaviour. 

The so-called volatile matter of coal represents the volatile 
products of the thermal decomposition of coal in a highly 
artificial piece of apparatus; the dimensions of this and the 
testing procedure have to be closely specified if the measure- 
ment is to be reproducible and characteristic. Carbonisation 
assays fall into the same category. But the carbon and hydro- 
gen contents of coals represent fundamental measurements that 


should be the same whatever the form of apparatus, so long 


as this is based on sound chemical principles. If the physical 
and chemical mechanisms of combustion were known suffi- 
ciently well, fundamental properties such as the total surface 
area available for combustion and the true reactivity of this 
surface could be specified in absolyte measures. A _ third 
example is the ash determination on a solid fuel. This gives 
very incomplete—although useful—information, and _ the 
amount of ash can vary considerably according to its nature 
and the temperature of combustion. Some inorganic substances 
present in coal are volatilised in part under high-temperature 
ashing conditions in an open vessel, so that the ash content 
determined in this way is lower than if determined in a bomb 
calorimeter. 


Characteristics of Solid Fuels in Relation to their Use 


Reverting to the question of volatile matter and carbonisa- 
tion assays, the yields of coke, tar and gas predicted from these 
are relevant only to well defined carbonising conditions. The 
fixed-carbon value calculated from the volatile matter test, for 
example, does not necessarily indicate either an upper or a 
lower limit to the yield of coke obtainable; although, as between 
different coals, it gives some idea of relative yields under com- 
parable conditions. Incidentally, the term ‘fixed carbon’ is 
very misleading; even a transparent substance like ordinary 
sugar, which clearly contains no carbon as such, can give a 
reproducible fixed-carbon value in a suitable test. On the 
other hand, the relative proportion of hydrogen to carbon in 
the coal imposes an absolute limit on the yields of tar and gas 
—products that are essentially rich in hydrogen—whatever the 
conditions of carbonisation may be. 

Our control over material processes will increase very largely 
to the extent that model tests can be replaced by fundamental 
tests. 

The fundamental properties that influence the combustion 
and gasification of solid fuels have been described, and addi- 
tional factors that can be important are the mineral content, 
the bulk density, and the type of appliance. 

Taking domestic heating appliances first, it is obvious that 
there can be no one ideal fuel for all of them: the properties 
sought must depend to a considerable extent on the kind of 
appliance and the way in which it is used. Nowadays, when 
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the trend is towards ‘ tailor-made’ smokeless fuels, this factcr 
becomes of increasing importance. 

The mineral content undoubtedly has an effect on reactivity 
and ease of ignition—witness the alkaline activation of coke—- 
but its main effect is on the fuel bed after its conversion t> 
ash. Too much ash may lead to a high proportion of unburrt 
carbon in the waste, and increases the work involved in mair- 
taining combustion; certain combinations of ash constituents 
lead to low softening temperatures and undue clinkering, s» 
that the ash will not fall through the grate bars; certain minerz| 
constituents result in a fluffy ash, which blankets the fuel bei 
and reduces its radiant efficiency; some forms of shales retain 
water and release it explosively on heating, often a serious prob- 
lem when lump coal is used to make coke. 

Bulk density can have several effects on the properties of « 
fuel. The most obvious is the increased storage space required 
if the density 1s low, and the more frequent recharging neces- 
sary at a given thermal output from an appliance of given 
size. A more subtle effect occurs during combustion. H. J. 
Hodsman’, working at the University of Leeds, pointed out 
that a coke of low bulk density gives particle- and fuel-bed 
surfaces of much greater effective area than the smooth envelope 
of the bed, and that cavities in this coke may reach higher 
temperatures than the surface average; at a given mean tem 
perature and emissivity, therefore, such a coke will radiate 
more heat per unit geometrical area. Hodsman also showed 
that low bulk density increased the ease of ignition, possibly 
because the thermal conductivity was lowered by the more 
cellular structure. 

The term ‘ reactivity’ covers many different properties of a 
fuel,and until the various meanings can be co-ordinated properly, 
progress and the understanding of combustion in practice must 
lag behind academic research. It is clear that the fundamental 
processes underlie all these concepts of reactivity, but their 
relative importance differs in different cases. 


The reaction of fuel with oxygen at relatively low tempera- 
ture is important in determining the ease of ignition and the 
rate of recovery after refuelling. The C.A.B. model test’® is 
probably relevant to this property, and in fundamental terms 
it can be shown that, owing to the slow chemical reaction, 
the effects of mineral catalysts and the ultrafine porous struc- 
ture are likely to be important. When the fuel bed is already 
hot, two different kinds of reactivity become important: exo- 
thermic reaction of oxygen with the hot fuel near the point 
of air entry, which is chemically fast and, therefore, influenced 
mainly by the rate of transport of oxygen to the particle sur- 
face, i.e., by the aerodynamics; and the endothermic reaction 
of carbon dioxide with hot fuel, which is still comparatively 
slow chemically and in connexion with which the porosity of 
the fuel and catalytic effects may still be important. It is 
interesting to note that a high reactivity in the last sense is 
undesirable when high radiant efficiency is required, because 
the endothermic reaction of carbon dioxide with carbon is 
facilitated and the temperature of the fuel bed is thereby 
lowered. One might enquire whether a high ignition reactivity 
can be combined with a low high-temperature reactivity to 
carbon dioxide, making an ideal open-fire fuel; fundamental 
studies have not yet reached the point where this question can 
be answered. 

As already indicated with highly reactive fuels the oxygen 
available tends to be converted to carbon monoxide. Some 
of this escapes the fuel bed so that completion of its com- 
bustion occurs above the fuel bed in the escaping gaseous 
products. It can be seen, therefore, that the ratio of radiated 
heat from the appliance to convected heat is related to fuel 
reactivity; and, in the extreme case, appliance design ought to 
be adapted to the specific fuel used. Some of these factors 
led Hodsman to draw attention to the desirability, when gas- 
works coke is employed as the fuel, of employing a tall narrow 
fuel bed in preference to a wider shallow bed. A further 
corollary was that, with the existing state of knowledge, and 
in the average available opven-fire appliances, the most suitable 
fuel should have a reactivity not too high and not too low. 
Too high a reactivity promotes the endothermic reaction of 
carbon, with carbon dioxide and reduces the net heat release 
in the fuel bed; a coke of low reactivity is slow to light up 
and slow to recover after refuelling. 

In gasification processes, sifnilar considerations apply. In 
the gas producer, the fuel-bed temperature is such that reaction 
with oxygen is probably dependent chiefly on the aerodynamics, 
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whereas the reactions with carbon dioxide and steam are still 
susceptible to influence by porosity and catalysis. In the high- 
temperature slagging gasifiers now being developed, it may well 
be that aerodynamics will be effectively the only important 
factor; incidentally, mineral studies will then become more 
important. 

To sum up, model tests designed to specify or to predict 
the behaviour of solid fuels in combustion and gasification 
appliances are unsatisfactory for their purpose, are numerous 
in proportion to the different appliances employed, and usually 
fail to distinguish the effects of the different causative factors 
that operate simultaneously. Their replacement by fundamen- 
tal tests must await further research on the ultrafine structure, 
combustion characteristics of the surface, and mineral-fuel 
interaction during combustion and gasification; investigations 
of these factors both in their own right as academic problems 
and in relation to behaviour in practice and in model tests. 

A general account has been given of the mode of thermal 
breakdown of coal, and of the processes that determine the 
properties of the solid residue. It remains to describe broadly 
the characteristics of cokes and chars as determined by coal 
type and carbonising conditions. 


Changing Properties 


As the rank (carbon content of the mineral-free vitrain) of 
the coal increases and the volatile matter correspondingly de- 
creases, the properties of the coal change considerably. The 
internal surface decreases to a minimum at 87 to 90% carbon 
content, and then slowly increases again. The tendency to 
become plastic on heating, associated with coking properties, 
and the swelling and agglutinating indices pass through maxima 
in the same range of rank. The amount of chloroform-soluble 
material extractable after heating the coal to the softening- 
point (a more fundamental test) also shows a maximum. 

On heating, the internal surface varies only slightly up to 
600°C., the precise variation depending on the type of coal. 
Above this temperature constrictions in the structure show 
serious shrinkage and smaller and smaller molecules cease to 
be able to penetrate into the particle as the temperature in- 
creases. However, judged by adsorption of the very small 
neon molecule, the original internal surface of the coal is still 
present, even at 1,100°C. The molecule of oxygen is slightly 
larger than that of neon and is likely to be excluded from a 
coke particle to an increasing extent as the carbonisation tem- 
perature exceeds 900°C. This partly explains the corresponding 
fall in reactivity that is observed, although the concomitant 
fall in the hydrogen content of the coke and in the residual 
volatile matter also plays a part. Oxygen, moreover, differs 
from the larger inert molecules used in studying the closure 
of the ultrafine structure in that it can, after an initial period, 
burn its way through the constrictions that stop other molecules 
of like size. 

The strength of the particles of carbonised coal clearly 
depends on the agglutinating property, which in turn appears 
to be associated with the fundamental property of forming a 
fusible scarcely-volatile chloroform-soluble material at a tem- 
perature slightly lower than the temperature of rapid decom- 
position. It has been found that this chloroform-soluble mate- 
rial is unstable, and disappears, on prolonged heating, by 
reaction with the unsoftened but plasticized bulk of the coal 
to form semi-coke.’' In this may be seen a reason for the 
higher degree of softening and enhanced coking properties 
associated with very rapid heating, and for the reduction in 
coking properties that results from preheating below the 
softening-point. If little of this fusible material is formed, the 
coke will be little stronger than the original coal particles; if 
more is formed, the particles will aggregate into a fluid mass 
and the resulting product will have the characteristic bubble 
structure of a true coke, the coke particles being larger and 
stronger than those of the original coal; and, if too much }s 
formed, the coke will have an excessive bubble or cellular 
structure, associated with low strength and low bulk density. 

On further heating of semi-coke, loss of residual volatile 
matter results in shrinkage and increased bulk density and 
greater micro strength. Too much or too rapid shrinkage 
may, however, result in excessive fissuring and a small lump 
strength or shatter index. The temperature range over which 
solidification takes place is important in this respect. 

J. E. Davis'’* carbonised Yorkshire and Durham coals in 
continuous vertical and horizontal retorts and compared the 
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time taken to ignite fuel beds of the resultant cokes by gis 
firing. This can be regarded as a model test for ignition 
reactivity. He observed differences in reactivity as between tie 
two types of coal and the two carbonising temperatures (corr :- 
sponding to the two retorts) that can well be understood n 
the light of the above discussion. 

The coke: gas ratio can be reduced by making more wat:r 
gas—ultimately by complete gasification—or possibly by moc i- 
fication of the carbonisation process as a result of the basic 
research in progress. It can be increased to some extent ty 
use of gas for heating the retorts, and further by modifications 
such as catalysis of the coal decomposition reactions by miner il 
additives, promoting polymerisation. W. K. Hutchison’ pn 
his Presidential Address has shown that increase in the coke: 
coal price ratio can be specially advantageous to the reducticn 
of the, net coal contribution to the cost of producing town gis 
if the coke: gas sales ratio is high; this implies making, if po:- 
sible, an attractive open-fire coke, i.e, a premium fuel. Both 
fundamental and model or plant research on the lines dis- 
cussed here can contribute to this desirable outcome. A good 
price for coke and a high demand for it go together; it may 
be doubted whether it would be necessary to consider the 
possibility of a combination of a high K/C price ratio 
(Hutchison) with the need to make much water gas from expen- 
sive coke. Production of a good open-fire coke would avoid 
most of the difficulties; failure to do so would create or per- 
petuate as many. 
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DISCUSSION 


Dr. G. E. Foxwell, opening the discussion, said: ‘ You will 
well understand, after hearing Dr. Townend, that I make this 
contribution with a great deal of trepidation. Dr. Townend’s 
paper is valuable—and timely. He has reminded us that the 
technical staff of any industry, preoccupied by the responsibili- 
ties of production, find difficulty in keeping abreast of modern 
knowledge. This difficulty is the more acute because of the 
maze of scientific jargon and erudite mathematics in which so 
many young men, newly out of university, I feel sure find it 
necessary to conceal their conclusions. Nature is really quite 
simple in her ways and what we must look for all the time 
are the few basic facts and principles on which we can base 
our daily work and ideas. The successful technologist is the 
man who has reduced his knowledge to basic principles. 

‘One of the bases of Dr. Townend’s anxiety that the const - 
tution of coal should be widely known is that because of chang- 
ing circumstances and because there is no national plan for 
coal utilisation, the gas industry ‘ has now to consider carboni:- 
ing a range of coals extending beyond that formerly considered 
the best for gas making’ and in addition it has to meet the 
demand for better and more reactive coke for the clean ar 
programme. 

‘Particulars of new carbonising techniques designed to prc- 
duce better domestic coke have been published during the 
past two months. These advances show the gas industry :t 
its best; alive, on its toes. I have just one warning. It would 
be disastrous if these fine products were used by local authoritics 
and householders as a means for perpetuating the less efficie:t 
appliances. 
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‘On the scientific side, I have tried to build up in my own 
nind a picture of coal structure and its behaviour during 
arbonisation, but I find myself in some perplexity.. I should 
ike to illustrate this by discussing two aspects of the subject— 
he chemical aspect of the cause of coking, and the reason 
or variation in reactivity between different cokes or cokes from 
lifferent coals. 


Natural Carbonisation 


‘I shall start from the premise that coals had a common 
wigin in the bacterial decay of vegetable matter. That the 
roduce of this decay was subjected, through geological agencies, 
o heat under pressure. It has been subjected therefore to a 
orm of low temperature carbonisation by natural agencies. The 
lifferent temperatures and pressures are the cause why coals 
if so many types exist from lignite to anthracite. This natural 
»re-carbonisation explains why carbonisation in retorts and 
oke ovens does not fundamentally change the molecular struc- 
ure. That structure was formed in the first place by heat 
reatment of varying intensities; further rise of temperature 
nerely continues what nature has begun. 

‘Our present ideas suggest that the vegetable remains— 
xinite and micrinite—are diluents so far as coking power is 
soncerned. But as they decompose during distillation, it may 
10t be as simple as that. However, it is tempting to suggest 
that the coking power of any coal is proportional to its vitrinite 
-ontent. 

‘But that is surely a delusion. Dr. Townend says that vitri- 
1ite has “an aromatic nucleus containing on the average about 
three fused hexagonal rings of carbon in the low-rank free- 
burning coals, slightly more in the good coking coals, and per- 
haps 10 or 20 in the anthracites. This nucleus is surrounded 
or joined to others by a considerable amount of carbon and 
hydrogen in the form of short aliphatic side chains or saturated 
ring structures,” and as the rank of the coal becomes higher, 
the proportion of aromatic carbon to aliphatic carbon rises 
from two to one in low rank coals to 10 to one in high rank 
coals. In fact, in the low rank coals vitrinite appears to contain 
a good deal of oxygen, whereas in the high-rank coals the 
oxygen is much less. Dr. Townend confirms that although, as 
he puts it, “the ageing process seems to have reduced the 
material to a common denominator,” the complexity of the 
vitrinite molecule is in fact different according to the rank of 
the coal. Is not the rank of the coal a function of the chemical 
constitution of the vitrinite it contains? 

‘As I see it, the vitrinite in the non-coking coals of rank 900 
is quite different in structure from that of, say a coking coal 
of rank 500, while both are different from the vitrinite in a dry 
steam coal. Is the material in anthracite with 10 or 20 fused 
rings, and few side chains, a true vitrinite? 

“On decomposition, some of these vitrinites yield those com- 
pounds which are fluid throughout the plastic range of 350- 
470°C. or thereabouts; others do not. Apart from the fact that 
some part of the vitrinite molecule, and it is the part most 
stable under the action of heat, is aromatic in structure, com- 
posed of fused hexagon rings, we seem to know very little about 
it. 

Must be Plastic 


‘If a coal is to form coke, in the accepted sense of the term, 
it must become plastic. This means that enough fluid matter 
must be present to enable the mass of solid material to move 
under small forces, which are in fact set up by internal pressure. 
This fluid matter is derived from the vitrinite. If the aromatic 
nucleus in the low-rank coals contains only about three fused 
hexagonal rings, after splitting off the side chains, the residue 
should have a low melting point. Anthracene has a structure 
of three fused rings and melts at 213°C. But the true non- 
coking coals are infusible. Since navhthalene (2-rings) melts at 
80°C., by analogy a fused-ring hydrocarbon melting at 350- 
470°C. should have four or five fused rings; a compound with 
these properties would give rise to a good coking coal; and that 
would be in line with Dr. Townend’s statement on the consti- 
tution of vitrinite. I suggest.that B.C.U.R.A. should study the 


action of heat and pressure on the lowest rank vitrinites. 

‘My conclusion is that the composition and chemical struc- 
ture of vitrinite depend on the geological temperature to which 
the coal has been subjected and that only those vitrinites will 
give rise to coking coals that have already become so con- 
densed that on heating they yield compounds having four or five 
fused rings.” 
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Dr. Foxwell continued: ‘ Once the coal has passed through the 
plastic stage, we are left with a material having a basically 
hexagon ring structure, more developed in the direction of a 
graphite structure than the initial material, and more orderly 


in arrangement. This is semi-coke. To what is its high re- 
activity due? Not to the volatile matter it contains; that is 
only the evidence that reactive chemical structures still exist. 
Is it due, as is usually supposed, to side chains and hydrogen 
atoms still attached to the hexagons derived from the vitrinite, 
or could it be due to the residual material derived from de- 
composition of the plant remains? I am disposed to think 
that on the physical side, reactivity is not connected with the 
internal, ultra fine surface. 


‘Enormous Internal Surface’ 


‘The truly enormous internal surface of coal is formed by 
minute cells and intercommunicating passages. It is tempting 
to ascribe to this structure a dominant part in the property of 
combustibility. But except in a few special processes, such as 
the production of active carbon, I doubt whether this internal 
surface plays any part in combustion. 

‘These cells and passages are molecular in size and I find 
difficulty in believing that air (oxygen with 80% of nitrogen) 
can find its way up these tiny passages, that the products of 
combustion find their way out again, and that the diffusion 
can ever be fast enough to amount to anything significant.’ 

That, said Dr. Foxwell, introduced his last question. Why 
was the coke from a low-rank coal so much more reactive than 
that from a high-rank coal? Both coals possessed the ultra- 
fine structure. So did the cokes made from them. Since the 
low-rank coals did not fuse, the evolution of some 40-45% 
of their weight as volatile matter might so enlarge the internal 
passages that at least the pores nearer the surface might play 
a part in the complex physico-chemical processes of combustion 
on a solid surface. It was doubtful whether the chemical con- 
stitution of the vitrinite after being heated in each case to, 
say 800-900°C., had anything to do with the difference in re- 
activity. But they did not really know much about it. 


Interests ‘ Diametrically Opposed ?’ 

Dr. R. H. Griffiths (Director, London Research Station, Gas 
Council, and Controller of Research, North Thames Gas Board) 
said that at first sight, it might appear that the interests of the 
National Coal Board and of the gas industry were diametric- 
ally opposed. ‘We know that the Coal Board is very interested 
in the mild oxidation of coals in order to produce smokeless 
fuels, whereas what we should like to do is to be able to increase 
the coking properties of lower rank coals and to extend the 
range of raw material which we can trust in our conventional 
carbonising plant . . . if we really understood the chemistry of 
the coking process and the nature of the coking agents, whether 
we wanted to decrease or increase the coking properties, we 
would be able to do it. 

‘For increasing the coking properties, I think there are two 
possible ways in which it might be done; either by adding some 
coking agent to a low rank coal or by pretreating the coal itself 
in some fashion. At the present moment a certain amount of 
success has been achieved by adding pitch to low rank coal, but 
I think it is very doubtful whether the structure of the resulting 
coke is really the same as those which are formed from high 
rank coal. 

‘With regard to thinking again about the formation of coal, 
I do not quite agree with Dr. Foxwell, because it seems to me that 
the stage of coal formation is not necessarily involved in a sort 
of carbonising but rather in a preliminarisation, and I think 
there are very close analogies between the formation of 
bakelite plastics and the formation of coal. The vegetable 
remains from which coal is formed contain phenolic bodies, 
and it seems likely that the gradual elimination of oxygen 
from those bodies is a process which will lead to different 
degrees of plasticity in the resulting coal. 


Valuable Work 


‘I should like to ask Dr. Townend whether he knows 
what happens to bakelite plastics if they are carbonised.- 
Whether or not that is a promising line of inquiry, I think 
it is quite definite that the work going on at the Leatherhead 
laboratories on the extraction of shock-treated coals with 
chloroform is likely to be extremely valuable. There is 



























clearly a coking agent being extracted in this way, and I 
wonder whether Dr. Townend could tell us whether these 
coking agents resemble the fractions which are extracted from 
our coal by benzene but are insoluble in light petroleum. 
These are the fractions generally ‘known as fractions three 
and four, which themselves are recognised as adding valuable 
coking properties. Is there any difference between them and 
those extracted by chloroform from the shock-treated coals? 

‘If we look around to see where we might find coking agents 
of this kind from other sources, the most promising source 
seems to be pitch, but after all, the pitch is only sticking to 
the outside of the particles. If instead of that we could 
obtain a solution of a coking agent which would penetrate 
into the pores of the coal itself, we should have a controllable 
and much more effective coking agent. Are we losing a 
valuable coking agent, or part of it, when carbonising high 
rank coals in our present retort systems? 

‘Turning to the alternative method of increasing the coking 
properties of low rank coals, by the pretreatment of coal, we 
were told some time ago that if a coal was submitted to mild 
hydrogenation, its coking value was increased. But we seem 
to have heard nothing more of that suggestion. I should very 
much value Dr. Townend’s comments on this point and his 
views as to whether any recent work has shown whether this 
is a practical proposition or not. If it were proved possible 
to pretreat low rank coals with a crude form of hydrogen, 
such as blue water gas, | think it might well be a reasonable 
process.” 

Dr. A. C. Monkhouse (Deputy Director, Fuel Research 
Station) knew of no substance which demanded more from 
science than coal in an endeavour to elucidate its chemical 
and physical properties, its breakdown during heating, and 
the behaviour of its products. 


Question of Scale 


*One of the problems in research is the question of the 
scale. We all know that it is impossible in a laboratory to 
repeat, say, the carbonising process so that you get the same 
vield, the same type of coke, the same tar and so on, so 
that the work there can only give indications.’ 

‘When dealing with a substance like coal, which is derived 
from organic material, we find it very complicated, since 
nature, both in plants and animals, has been able to produce 
molecules which we as chemists, physicists and engineers 
find very difficult to produce. It is, therefore, understand- 
able that any attempts to measure a property by different 
methods, or sometimes by using the same methods but with 
different reagents, sometimes give discordant results. To 
measure the hydroxyl content of coal as determined by acety- 
lation B.C.U.R.A. have used acetic anhydride, but we at the 
Fuel Research Station have used acetone. The results are 
widely different, and it is difficult to compare them, but we 
are all trying to find the same answer. It may be that the 
differences are caused by the different reactivities, or the 
ease with which the reagent can diffuse into the micro-pores.’ 

Where coals are carbonised at 600°C., he went on, the 
accessible surface is the same for all molecules varying in size 
from methyl alcohol to neon. This seems to imply that there 
are no pores with diameters between those of these mole- 
cules. On heating, the coke shrinks, and, as would be ex- 
pected, the surface accessible to methyl alcohol diminished. 
But the neon and argon graph between 800 and 900°C. shows 
that the surface increases. It would appear then that the 
larger pores diminish and the smaller ones increase. 

Mr. J. G. King: ‘The Author has explained to you how 
much further his Association has looked into the question 
of the coking properties, and one of the most important 
points in the paper is the identification of the persistence of 
the fine structure of coal during the stages of carbonisation. 
He points out that the fine structure of coal can still be 
identified in cokes which are being prepared at temperatures 
even above 600°F. 

This peculiar effect was very important to the gas industry, 
but was not entirely new. During the war it had become 
necessary to manufacture active carbon from coal because 
of the gradual loss of charcoal supplies. The Fuel Research 
Station had made, in Professor Townend’s words, an em- 
pirical study of the fine structure of coal and had found a 
peculiar phenomenon—that the fine structure of coal per- 
sisted if carbonisation was severely limited. ‘We found that 
we had a raw material which, by steaming to enlarge its 
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pores, could produce a satisfactory respirator carbon—am 
this has been done in large quantities. 

‘We found by empirical means sufficient coal for our pur 
pose, but we found in selecting the coals by empirical mean 
that a certain number of them were satisfactory and a certair 
number were not. This is where fundamental research come 
in. It was easy to find enough coal at the time, bu 
there were some answers which eluded the empirical worker: 
and which may well be found in the researches of the typ 
which Professor Townend has described. 


‘Dr. Griffiths has referred to the modification of the pro 
perties of weakly caking coal and has told us of two ways oi 
doing this—one of adding material to the coal whick 
might influence this intermeshing in the retort and the othe: 
of pre-treating weakly caking coals so that they might 
behave as a coking coal in a carbonising system. This was 
noticed in the early days of the Fuel Research Station 
research on the hydrogenisation of coal between 1925 and 
1930, when it was observed that coal passed through certain 
curious stages during hydrogenation, in one of which it 
became a liquid... . 


Effect of Hydrogenation 


‘Practical observation has shown that weakly caking coal, 
if treated under pressure, with the addition of .05% of 
hydrogen, can produce a material which has properties far 
beyond that of natural coal. I suggest that it could be done 
in a fluidised bed with a very high rate of passage of coal 
through the bed. It might then be possible to prepare a 
material which would at least be a blend constituent for static 
carbonisation. 


As the gas industry has static carbonisation to a considerable 
extent, and available hydrogen gases in the tail gases from 
coke ovens (so has the coke oven industry), the carbonisation 
industry in general and the coke oven industry in particular 
are missing an opportunity in not making use of this possi- 
bility. 

Dr. Townend, replying to the discussion, said he would deal 
with most of the points in writing, but would refer quickly 
to one or two points now. 

Dr. Griffiths had asked whether there was any further work 
on mild hydrogenation. ‘I know of no further work, but 
the important thing is the cost. I think the coal has to 
be hydrogenated under pressure, so that a new process would 
have to be brought into the picture. Otherwise I would say 
that the possibility might be useful.’ 

One or two individuals, as well as Dr. Monkhouse, had 
commented privately on the temperatures at which molecules 
ceased to gain access to the pore space in relation to the 
size of the molecule. The diagram referred to related to 
one coal, which was an 83% carbon coal. As far as the evi- 
dence showed, it was true that for neon and argon accessi- 
bility increased up to 1,100°C. 


On the question of vitrinite being the material mainly respon- 
sible for the coking qualities, he understood from Dr. Dryden 
that this was so in the coking range of coals, and that it 
was fairly clearly the material responsible for the coking 
properties. As Dr. Foxwell pointed out, it was not a single 
chemical substance, but varied in composition with the rank 
of coal, so that other things would happen with other ranks 
of coal. Dr. Lessing, after other work by Stopes, was the first 
to point out the influence of vitirinite on the coking properties. 

It was difficult to judge how far plant remains entered into 
the picture, but there seemed to be reasonable distribution 
over the various mass walls, so that whatever the importance 
of vitrinite might be, Dr. Dryden’s work on chloroform extrac- 
tion was opening up new territory, and it was clear that in so 
far as vitrinite was concerned, this chloroform extracts from 
the vitrinites were revealing their importance. 


He went on: ‘I should like to say how whole-heartedly I 
agree with Dr. Foxwell about the simplicity which is now 
needed when scientists state their case. We may often be 
guilty, for it is difficult when presenting a scientific paper not 
to lapse into the scientific jargon, for the phrases are there 
and you cannot find an alternative. However, I think that 
even the most complicated subject can be put over in com- 
paratively simple terms*and I consider that scientists should 
endeavour to do it more and more. Otherwise the mass of 
literature is defeating the object of scientific progress.’ 
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‘“he Hydrocarbon Content of Fuel Gases 


ly A. L. ROBERTS, B.Sc., Ph.D., F.R.I.C., F.Inst.F. 


( ivesey Professor of Fuel Industries, University of Leeds) 


.. H. TOWLER, M.Sc., Ph.D., A.R.LC. 


(esearch Chemist, Joint Research Committee of the Gas Council and University of Leeds) 


ead 


I. H. HOLLAND, M.Sc., Assoc.M.Inst.GasE., A.M.Inst.F. 
(Research Assistant, Joint Research Committee of the Gas Council and University of Leeds) 


Ix the gas industry, the analysis of town gas and its com- 
ponent streams is a routine procedure on many works. Any 
such analysis is necessarily limited, however, and it is con- 
ventional to report grouped values for the saturated (C,,H,,, + 3) 
and unsaturated C,H,,) hydrocarbons, often with the additional 
information of ‘carbon density, the average value of n in 
CnH.n +, or C,H,,. The unsaturated hydrocarbons comprise 
those compounds soluble in bromine water, fuming sulphuric 
acid or concentrated sulphuric acid activated with silver sul- 
phate or mercurous sulphate’, while the saturated hydrocarbons 
are determined by combustion after removal of all other com- 
ponents, with the exception of nitrogen, from a gas mixture. 

These conventional groups are composed of large numbers 
of compounds, and for ordinary purposes the aggregate values 
are probably good enough; but for certain purposes knowledge 
of the nature and amounts of the individual compounds is 
desirable, more especially in the case of the unsaturated hydro- 
carbons. For example, in combustion research it is important 
to know the precise composition of a gas when traces of certain 
unsaturated hydrocarbons may markedly affect the combustion 
of the gas. Further, some of the highly reactive compounds 
present act as catalyst poisons; for instance, cyclo-pentadiene is 
believed to poison a catalyst for the destruction of thiophene 
by hydrogenation. For these reasons and others, an extensive 
investigation into the composition of the unsaturated hydro- 
carbons was undertaken. 

It was clear from other workers’ approach to the problem 
that identification and measurement of individual compounds 
in the very complex mixtures involved was only possible by 
modern physical techniques such as chromatography or spectro- 
metry. At the time, infra-red spectroscopy seemed the best and 
most convenient method, and it was accordingly used. 

It is of interest that hydrogen cyanide, cyanogen and nitric 
oxide, all of which are known to be present in carbonisation 
gases, have not been detected. Especial care was devoted to 
a search for these compounds, and their absence merely in- 
dicates that they were not separated from the gas by the 
method employed to isolate the unsaturated hydrocarbons. 


Analytical Results 


The analyses of gases from important types of carbonisa- 
tion plant, namely, horizontal retorts, steamed continuous 
vertical retorts, intermittent vertical chamber ovens and coke 
ovens have been grouped together and gas from low-tempera- 
ture carbonisation is also included as it has been studied in the 
hope of throwing some light upon the effect of temperature 
and cracking conditions upon composition. 

Conventional analyses of the gases were carried out in the 
Bone and Wheeler apparatus. The total unsaturated hydro- 
carbons were determined by absorption in 98% sulphuric acid 
activated with 0°6% of silver sulphate’, a correction being 
applied for the adventitious absorption of carbon monoxide by 
the reagent. 

The unsaturated hydrocarbons were then analysed in detail 
by the method of infra-red spectroscopy. In the C,H,, fraction 
ef the low-temperature carbonisation gas, no less than 39 com- 
ponents were identified and determined, and included all the 
erganic sulphur compounds although carbonyl sulphide and 


TABLE 1.—BoNE AND WHEELER ANALYSES OF CARBONISATION GASES 
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TABLE 2.—ANALYSES OF THE UNSATURATED HyDROCARBONS 


Hori- 
zontal 
Retort 
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| Vertical| Coke 
Chamber| Oven 
Oven | 


| 
| 
Continu-| Low- 
ous | temp. 
| Vertical) Retort 
Retort | 





3 4 


5 





Ethylene 
Propylene 
But-l-ene 
But-2-ene 
iso-Butene 
Pentenes 
Hex-l-ene ¥e 
Hex-2-and-3-enes 
2-Methylpent-2-ene 
Hept-l-ene 
Hept-2-ene 
Oct-l-ene 


Propadiene > 
Buta-1 : 2-diene 
Buta-1 : 3-diene 


2-Methylbuta-1 : 3-diene 


Acetylene os 
Methylacetylene 


cyclo-Pentene 
cyclo-Hexene 


1 -Methyl-cyclo-hex- 1 -ene 


cyclo-Pentadiene 


Benzene wa 
Methylbenzene 
Ethylbenzene 


1: 2-Dimethylbenzene 


1 : 3-Dimethylbenzene 
1 : 4-Dimethylbenzene 
1 : 2 : 3-Trimethylbenzene 
1 : 2 : 4-Trimethylbenzene 
1 : 3 : 5-Trimethylbenzene 


Methylethylbenzene 
Phenylethylene 
Indene .. a 

1 : 2-Benzofuran 


Carbonyl sulphide 
Carbon disulphide 
Thiosphere a 
2-Methyliophene 
3-Methylthiophene 


Unidentified 


Total 


Per cent by volume 
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2.42 
0.268 
0.004 
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the MAIN No.35 


CONVECTION HEATING 


This new Main fire combines a high standard 
of efficiency with attractive modern design, and 
its selling price is low for a convector type 
fire. Designed for flush fitting in a fire grate or 
anywhere a flue outlet is available, the No. 55 
is strongly constructed, mainly of sheet steel. 
There is a choice of six attractive and durable 
colour finishes—bronze, gold, old silver, stone, 
eau-de-nil and sky blue. The removable fender 
has a polished aluminium top plate. Radiant 
bars to the heating unit and the fire brick are 
of tough refractory material; the bars are long 
lasting and minimise maintenance, they do not 
sag under continuous usage. A removable dress 
guard is fitted. Gas supply can be made from 
the right or left hand side, and a gas governor 
is fitted as standard. Overall dimensions of the 
fire are: height 26", width 19”, depth (over dress 
guard) 84”. 


makes the most of each Hern. / 


The No. 55 Fire’s radiant heat output, achieved with a mimimum of gas consumption, 
is increased by about one-fifth by convected heat. The rate of circulation of hot 
air through the convector channel is approximately 750 cu. ft. per hour. 


_ Available in a varidly of cotours — 
MAIN LIMITED LONDON FALKIRK | Note the name-made by BURY 
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Main 


CW 


Here is an instantaneous 
water heater embodying ll 
those features which appeal to 
the modern housewife — and at a 
price which she can afford. 
Simple, efficient operation; 
economy in use of gas; attractive 
contemporary design; easy-to- 
clean vitreous enamel finish, 
with a choice of colours*. 

The ‘‘ Adonis” can be used 
as a single-point, or as a small 
multi-point heater to serve, 
for example, both kitchen sink 
and bathroom washbasin. The 
“Adonis” fits flush to the 
wall and can be connected to 
standard jigged wall fittings, if 
desired. 

Maintenance is simple — 
most operations can be carried 
out without turning off the gas 
and water supplies at the main. 


Llue or Creer veiroos Gud fiidiete 


MAIN WATER HEATERS LIMITED - CROYDON - SURREY 
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GENERAL STEEL . [J pound 
CONSTRUCTIONAL 


70 VICTORIA STREET, PROVIDENCE IRON WORKS, 
WESTMINSTER, S.W.|1 MILLWALL, E.14 





EAVONS 


HIGH PRESSURE 
SERVICE GOVERNORS 


Acclaimed by the Gas Industry 

over the past 20 years and siill 

unsurpassed for reliability and 
ease of maintenance. 


Ask for Brochure 48/10/SG. 


JEAVONS ENGINEERING CO- 
TIPTON - STAFFS 


PROPRIETORS >: E.E.JEAVONS E CO.LTD 
Grams “PIPELINES” Phone TIP-2161(Slines) Supplies available in Australia from MACKAY SIM (Pty) Ltd., P.O. Box !5 
786-788 Pacific Highway, Gordon, N.S.W. 
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carbon disulphide are not appreciably absorbed by the con- 
entional reagents for C,H,,; this was done solely for con- 
renience and involves negligible error. Results for carbonyl 
iulphide are given only in two cases, in both of which it was 
letermined by combustion after removal of all other organic 
sulphur compounds. Carbonyl sulphide is too volatile to be 
separated from the gas by the method used for concentrating 
he unsaturated hydrocarbons. 

Detailed analyses of the saturated hydrocarbons were also 
nade, but the figures for propane and butane should be re- 
garded only as approximate. They were obtained by extra- 
solation, assuming that a constant percentage of the total pro- 
oane and butane present in a gas is removed by the refrigera- 
tion method used to concentrate the unsaturated hydrocarbons. 
Cyclo-hexane and methyl-cyclo-hexane appear in this group 
and it has been established experimentally that these com- 
pounds, as well as the higher paraffins, are not absorbed to any 
marked extent by the reagent for C,H,,,. 

The analysis of the condensable compounds was also made. 
These condensable compounds are equivalent to the benzole 
which would be obtained by efficient stripping of a gas by oil- 
washing or an active carbon absorption process. The conden- 
sate was obtained by cooling the gas to —80°C. A small 
amount of C, and C, hydrocarbons has been calculated out, 
in order to approach more closely the composition of a benzole 
obtained in industrial practice. 


Carbonizing Plant and Operating Conditions Under Which 
the Tests Were Made 


The horizontal retorts were of fireclay and of dimensions 
20 ft. by 20 in. by 16 in. The centre retorts were worked on 
8 hour and the top and bottom retorts on 12 hour carbonising 
periods, with a combustion chamber temperature of 1,370°C. 
The average weight of coal charged was 13.25 cwt. per retort. 

The intermittent vertical chamber ovens were worked on a 
charging schedule of 16 hours, the charge being steamed up- 
wards for the last 4 to 6 hours. The steaming was considered 
to be largely ineffective due to shrinkage of the charge allow- 
ing free passage of the steam between the walls of the oven 
and the charge. During the period of sampling of the gas, 
steaming was varied between 7 and 20% without appreciable 
effect on the calorific value of the gas. The combustion 
chamber temperatures were 1,355°C. at the top and 986°C. at 
the bottom. The average weight of coal charged per oven 
was 3.75 tons, and the total daily throughput was 279 tons. 

The coke ovens were of the Simon-Carves type with offtake 
pipes at each end of the battery, and of the following dimen- 
sions:—36 ft. 24 in. between the doors, 1 ft. 53 in. wide, and 
14 ft. 14 in. high. Fines (52.4% through a } in. sieve) from a 
coal washery were carbonized, and the main product of the 
works was metallurgical coke. The charging period was 18 
hours, and the ovens were heated by coal gas during the 
sampling period, giving a combustion chamber temperature of 
1,300°C. 


The continuous vertical retorts were by Glover-West and had 
the following dimensions:—Over-all length 25 ft., oval cross- 
section measuring 50 in, by 10 in. at the top and 56 in. by 40 in. 
at the bottom. There were nine beds of six retorts per bed, 
and the throughput was 5.84 tons per retort per day. Com- 
bustion chamber temperatures were as follows: Row 2, 1,337°C.; 
row 3, 1,355°C.; row 5, 1,321°C.; row 6, 1,249°C. 


The main product of the low-temperature carbonisation plant 
at the works was a solid smokeless domestic fuel, and a coal- 
blending plant was operated to control the quality of the end- 
product. Each retort was made of special cast iron in the form 
of a monobloc casting approximately nine ft. high and con- 
taining 12 carbonising tubes which were tapered to facilitate 
discharge. Each tube was 44 in. diameter at the top and 53 in. 
at the bottom. The carbonising period was 4 hour, and 13.5 
cwt. of coal was charged per pair of retorts. The retorts were 
heated by radiation from brickwork surrounding the com- 
bustion chamber, and the carbonising temperature was carefully 
controlled between 600° and 620°C. The temperature was 
indicated by thermocouples situated 4-in. from the retort in 
the space between the brickwork and the retort. 


South Yorkshire coals were carbonised in all the types of 
plant except the low-temperature carbonisation plant, where 
the coal was from the Derbyshire coalfield. 
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TABLE 3.—AVERAGE ANALYSES OF COALS CARBONISED (BASIS, ‘AS RECEIVED’) 


| | | | 

— | Calorific 
Mois- | | Volatile| Free | Value 

| ture Ash | Matter | Carbon | Sulphur |(B.Th.U. 

Content | | | | per Ib.) 


wi WE es 2S A. 


| 








per cent 





32.88 | 
| (36.47) | 


2.05 
(2.27) 


2.13 
(2.43) | 


Horizontal Retorts 5.00 | 4.82 57.30 | | 13,936 





32.57 | 55.04 13,390 


(37.18) 
36.17 | 


Intermittent Vertical 7.54 4.85 


Chamber Ovens 





1.22 
(1.45) 


Coke Ovens --| 11.08 4.75 


| (42.96) 





4.12 4.33 34.23 | — : 1.60 | 13,940 
(1.75) 


(37.40) | 


Continuous Vertical 
Retorts 





Low-temperature Cai- 9.4 | 6.25 -- _ 1.27 
bonization Plant | | (1.51) 
j u | | } 
Bracketed figures for volatile matter and sulphur are calculated 
on a dry, ash free basis. 


In assessing the results of the analyses of the carbonisation 
gases, the following variables have been considered: Type of 
plant, coals carbonised, carbonising temperature, heat treat- 
ment of distillation products, steaming of charge. 


There is a fundamental difference between continuous and 
intermittent carbonising processes. In the former, raw coal is 
introduced continuously at the top of the retort, so that the 
temperature at the top is aways relatively low and so there 
is little heat treatment of the distillation products in the space 
above the charge. In the intermittent processes, however, the 
whole charge is heated up to the temperature of the com- 
bustion chamber, so that better conditions for cracking exist. 


Probably the most important factor in determining the 
volume of gaseous hydrocarbons is the volatile matter in the 
coals carbonised. This is confirmed to some extent in the case 
of coke oven gas where the volatile matter in the coals car- 
bonised is about 6% higher than in the other cases, and the 
volume of hydrocarbons produced is about 5% greater. 


Average carbonising temperatures have only varied by 60°C. 
between the different high-temperature carbonisation plants, 
so that it is impossible to draw any definite conclusions as to 
its effect. The difference between low- and high-temperature 
carbonisation gases is very marked, however. In the former, 
aromatics, acetylene, di-olefines and sulphur compounds are 
relatively low; while olefines remain the most important group 
in the unsaturated hydrocarbons, propylene is the most impor- 
tant constituent. The paraffins contain relatively large amounts 
of C, and higher compounds; finally, the total volume of 
hydrocarbons in low-temperature retort gas is only about half 
of the total volumes in the other gases. 


The heat treatment of distillation products is the most 
important single factor influencing the composition of the 
gases. Cracking will be least effective in the continuous vertical 
retort plant due to the relative coolness at the top of the 
retorts where the raw coal is introduced, and it might be 
expected that continuous vertical retort gas would show some 
similarity with low-temperature retort gas for this reason; 
this is indeed so in the case of the paraffin hydrocarbons and 
to a lesser extent for the olefines where ethylene is low. 
together with high figures for pentenes and higher homologues. 


The largest spaces available for cracking would be expected 
to occur in the largest retorts, i.c., coke ovens and intermittent 
vertical chamber ovens, where shrinkage of the charge during 
carbonisation would be greatest; and the extent to which the 
retorts are filled during charging should not be overlooked. 
The large amounts of ethylene and methane in coke oven gas 
indicate that cracking has been very effective, while in the 
intermittent vertical chamber oven gas, cracking appears to 
be intermediate between coke ovens and horizontal retorts, as 
might be expected. 


The steaming of the charge is regarded as largely ineffective 
in determining the character of the hydrocarbons in the gas, 
though this is not so with carbonyl sulphide and possibly 
carbon disulphide, as the large amounts of these compounds 
in continuous vertical retort gas is notable. A parallel can be 
drawn with blue water gas, in which the organic sulphur 1s all 





$ 5 2 


in the form of carbonyl sulphide produced by the activn of 
steam upon the sulphur in the coke. 

To enable the results to be directly compared, it ha» been 
necessary to calculate the figures to a comparable basis: and 
so they have been expressed in the form, cubic feet of gaseous 
compound at N.T.P., dry, per ton of dry, ash-free coal car- 
bonised. Upon this basis, the results are strictly comparable 
and the effect of such factors as different ash contents of coals 
carbonised and varying amounts of blue water gas introduced 
by steaming is eliminated. 

Paraffins are by far the largest group of hydrocarvons, and 
are about 10 times the amount of the olefines, which are the 
next largest group. 

Olefines appear as the most important group among the 
unsaturated compounds in all cases. The large amount in 
coke oven gas may be partly due to the relatively high volatile 
matter content of the coals carbonised. 

Di-olefines show no significant differences between different 
types of high-temperature carbonising plant. 

Considering high-temperature plant only, the gases from 
coke ovens and intermittent vertical chamber ovens contain 
significantly more cyclo-olefines than gases from other types of 
retort. In these two cases, where large charges are carbonised, 
shrinkage of the charge will be most marked and it is con- 
sidered likely that cyclo-olefines are formed in the ‘ cracking 
space’ so produced, possibly from cyclo-paraffins, since a low 
value for cyclo-olefines is seen to correspond to a high figure 
for cyclo-paraffins, and vice-versa. 

Acetylenes are regarded as a product of high-temperature 
cracking of hydrocarbons, and, indeed, the lowest figure occurs 
in the case of low-temperature retort gas, though the largest 
quantities of acetylenes are found in coke oven gas and con- 
tinuous vertical retort gas, where cracking conditions are widely 
different. 

Aromatic hydrocarbons are the second most important group 
among the unsaturated hydrocarbons, the greatest amount 
being formed in coke oven gas. 


Predominance of Ethylene 


Among the yields of individual olefines in all the high- 
temperature carbonisation gases, ethylene predominates, while 
in the lowtemperature gas propylene is more important. 
Generally, other olefines are present in progressively smaller 
amounts according to the number of carbon atoms. But-l-ene 
and but-2-ene are present in roughly equal amounts, indicating 
similar stabilities, but there is some indication that iso-butene 
is rather more stable than either under the prevailing conditions 
of high-temperature carbonisation. No olefines containing 
more than six carbon atoms have been found in the high-tem- 
perature gases, although olefines up to oct-l-ene occur in the 
low-temperature gas: it would appear that these compounds 
are broken down at higher temperatures. 


A high total of di-olefines for intermittent vertical chamber 
oven gas, due to the high figure for cyclo-pentadiene, has been 
noted though buta-1:3-diene has been suggested as a precursor 
of aromatic hydrocarbons with cyclo-hexene as an_ inter- 
mediate. From this aspect, association of the high buta-1:3- 
diene in coke oven gas with relatively large amounts of cyclo- 
hexene and aromatics may be significant. 


As the large amounts of cyclo-hexene produced in high-tem- 
perature carbonisation, plant are associated with the existence of 
a large cracking space, it is notable that in low-temperature 
retort gas the total di-olefines are almost as high as in coke 
oven gas, although the cyclo-hexene figure is the lowest. 


Although the production of acetylenes is regarded as favoured 
by the highest temperatures and most effective cracking con- 
ditions, this was not so, nor were the highest figures con- 
sistently associated with the existence of a large cracking 
space. The largest amount was actually found in the gas from 
continuous vertical retorts though the figures for methylacetylene 
do not vary greatly between different types of plant. Because 
appreciable amounts of this latter compound were found in 


low-temperature retort gas, it can hardly be regarded as a high- 
temperature product. 


Aromatic hydrocarbons are exclusively a product of high 
temperature and result from the heat treatment of olefines, 
cyclo-paraffins and cyclo-olefines and phenolic compounds 
produced at lower temperatures. However, the aromatic com- 
pounds themselves may be modified when exposed to high 
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temperatures; thus, toluene breaks down to give benzenc, 
naphthalene and anthracene, while xylenes give benzene, 
toluene, naphthalene and anthracene. Hydrogen, while retarc- 
ing the decomposition of benzene, appears to assist the degrada- 
tion of toluene into benzene and methane. It is clear, ther, 
that the production of aromatics especially benzene, will depen: 
upon the time of contact of the primary distillation product: 
with the hot coke and with the hot cracking space. This i; 
confirmed, since low-temperature retort gas has only abou 
10% of the aromatic content of the other gases. The larges 
amounts of benzene and also total aromatics are associate: 
with the highest temperature (horizontal retort gas) and th 
most effective *‘ cracking space’ (coke oven gas). Apparently, 
the cracking space is not particularly effective in producin; 
aromatics in the intermittent vertical chamber oven plant, a 
shown by the low benzene and high toluene values, thouglt 
both intermittent vertical chamber oven gas and continuou 
vertical retort gas contain similar amounts of aromatic hydro 
carbons. From this, it would appear that the effect of steam 
ing upon the aromatic content of continuous vertical retort ga: 
is not so great as has been supposed. 


Gum-forming aromatics (styrene, indene and | :2-benzofuran 
are interesting in that the largest amounts (like acetylenes) 
are associated with coke ovens and continuous vertical retort 
plant, where cracking conditions are widely different. 


Organic Sulphur Compounds 

It has been stated already that carbonyl sulphide has been 
determined in only two cases (coke oven gas and continuous 
vertical retort gas) by a combustion method. The other 
carbonyl sulphide values reported have been calculated from 
results obtained by the Wood* for gases of similar calorific 
value to those analysed in the present work, and are included 
for the sake of completeness. No result is available for low- 
temperature carbonisation gas, but the yield is believed to be 
relatively low at 0°5 cu.ft. per ton, or less. 


That carbon disulphide is a high-temperature product is 
shown by the small amount in low-temperature retort gas. 
The relatively large amounts of carbon disulphide and carbonyl 
sulphide in continuous vertical retort gas are probably asso- 
ciated with the effect of steaming, more particularly the car- 
bonyl sulphide. 


The low-temperature retort gas contains relatively little thio- 
phene compared with 2-methylthiophene, and that the 2- 
methylthiophene content is higher than for any other gas. 
This suggests that 2-methylthiophene is produced initially at 
a low temperature and is subsequently reduced to a mixture 
of methane and thiophene. It is known that hydrogen sulphide 
and acetylene combined to give thiophene under certain con- 
ditions, but this mechanism seems inadequate to explain the 
significant amount of thiophene in low-temperature carbonisa- 
tion gas, which contains very little acetylene. 


Saturated Hydrocarbons 


In all cases, methane is by far the most important compound, 
followed successively by ethane and propane. Propane and 
butane are definitely related to cracking conditions in the 
retorts, so the most effective cracking, believed to be in the 
coke ovens, results in the smallest quantity of higher paraffins. 
Apart from low-temperature carbonisation gas, the only gases 
to contain cyclo-hexane are those from plant in which the 
charge is steamed, a fact that may be significant. Certainly, 
it is true that both cyclo-hexane and methyl-cyclo-hexane are 
more stable at low than at high temperatures, and the presence 
of these compounds seems to indicate that they have escaped 
destruction by heat treatment. In this case, the amount of 
methyl-cyclo-hexane may be regarded as an indication of the 
effectiveness of the cracking. 


Analyses of Oil Gases 


The analytical results for gases produced by the thermal 
decomposition of oils are presented as far as possible in a 
similar manner to those for carbonisation gases. The conven- 
tional Bone and Wheeler analyses of the gases are shown in 
Table 4. It should be pointed out at once that rigorous com- 
parison of the two analyses is not possible, since the carburetted 
water gas was made from a gas oil while the * Segas’ was pro- 
duced by the cracking of a heavy (950 sec.) fuel oil. 


The unsaturated hydrocarbons in oil gases contain roughly 
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TABLE 4.—BONE AND WHEELER ANALYSES 


Gas C.W.G. ‘Segas’ 


1 2 3 








per cent by volume 
| 





co, 
O, 
CnHm 
H, 
Co a 31.29 
CnH gigs - 9.76 
N, <a - 8.41 


100.00 


4.59 
0.72 
8.75 
36.48 





Total .. 


t1e same components as those in high-temperature carbonisa- 
ton, but the proportions may vary considerably. For example, 
tie figures for ethylene are much higher in the oil gases. 
‘Segas” is unusual in that the higher olefines are practically 
regligible, but there are high percentages of benzene, acetylene 
and cyclo-hexene with the accompanying low values for para- 
fins above methane, and for olefines above ethylene, which 
indicates that cracking of the hydrocarbons has reached a 
much more advanced stage than in the carburetted water gas. 

In the saturated hydrocarbons no results are available for 
propane and butane, unfortunately, but they are believed to 
be very low in ‘ Segas.’ 

As in the earlier section on carbonisation gases, the com- 
position of the condensable compounds has been analysed, 
since it is equivalent to the benzole that would be obtained 
by completely stripping the gas. The principal components of 
the ‘Segas’ benzole are benzene, cyclo-hexene and methyl- 
benzene (toluene), with other aromatic compounds present to 
only a small extent. 


GAS JOURNAL 


553 


The carburetted water gas was made in two Humphreys and 
Glasgow, 2.5 mill. cu.ft. per day back-run sets. Details of 
the cycle of operation and temperatures follow: 


Cycle se Le 
Oil used per cycle ... 
Oil used per hr. .. bes ad 
Gas made per cycle a ai 
Temperature at superheater bas Tila ©. 
Temperature at generator base ... ops es 


The ‘Segas’ plant has been described by Stanier and 
McKean. The plant in question was a 1 mill. cu.ft. per day 
set erected by the Power Gas Corporation, and during the 
sampling period it was still on test. 

A 6 min. cycle was being operated and 16.1 to 17.1 gal. of 
oil (950 sec. heavy fuel oil) was introduced per cycle. The 
distribution of temperature in the catalyst bed is indicated by 
the following typical set of readings: 


Top (1) 632°C. 
(2) 885°C. 
(3) 827°C. (8) 761°C. 
(4) 827°C. (9) 647°C. 
(5) 991°C. Bottom (10) 261°C. 
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A report of the discussion which followed the presentation of 
this paper will be published next week. 


2+ min. 
9.71 gal. 
228.3 gal. 
4,118 cu.ft. 


(6) 951°C. 
(7) 943°C. 


Sealing Steam Leaks Without Shut-down 


E very engineer appreciates the loss of efficiency which 
results from escaping steam, which, apart from being a poten- 
tial danger, can be uncomfortable at times and always very 
costly. Assuming a figure of 80s. a ton as the cost of coal, a 
vs in. leak at a pressure of 150 Ib. per sq. in. would cost £4 
in the course of a year, while a ? in. leak at 300 lb. per sq. in. 
would cost over £3,000 during the same period. This is, of 
course, accompanied by the consequent loss of efficiency cal- 
culable only in known circumstances, and such circumstances 
usually mean a complete shut-down for a considerable period 
while repairs are effected. 


But repairs may be carried cut for a few pounds when 
Furmanite is used. Furmanite is a system of sealing leaks 
without dismantling, without shutting-down, and without even 
reducing steam pressure. Essentially it consists of a thermo- 
setting material still in a semi-plastic state. It is made up in 
cartridge form, and for sealing a leak it is loaded into an 
injector gun. The compound melts under heat, and in this 
State it is injected into the leaking joint. On further heating 
the compound sets to form a hard, elastic and permanent joint. 
It is as simple as that, and is simple to apply. 


Basically there are two methods of using Furmanite, though 
the Company’s research and development division is investi- 
gating many other uses besides those for which the system was 
originally designed. Should the leak be taking place between 
two flanges, a bolt is first removed from the flange and a 
special adaptor inserted, and the bolt is then replaced and 
screwed down. To ensure that the escaping steam does not 
push out the compound as fast as it is injected, a baffle is fitted 
around the flange to cover the point at which the steam is 
escaping, and then tightened by means of a wire rope and 
Spanish windlass. 


The escaping steam is then allowed to heat the gun to the 
requisite temperature (ascertainable by touch), and the cartridge 
of compound is then inserted in the gun. The gun is screwed 
down, so as to force the melted compound into the leak until 
here is no further escape of steam. One more turn of the 
screw and the job is finished. 


The other method is to use a square nozzle and a lead 
shim, held in position by the wire rope and windlass so that 


A—Injector gun. 
B—Nozzle. 
C—Coupling. 
D—Lug adaptors. 


I—Lead strip. 
J—; in. wire rope. 


L—Windlass. 


a hole in the shim is directly over the leak. The gun is then 
connected to the square nozzle, and the compound injected 
into the leak by means of the nozzle and the lead shim. 


With this equipment, compound may be injected into leaky 
valves, but leaks in bridged valves requires a different tech- 
nique and a special type of union. 


A complete kit of equipment, with five dozen sticks of com- 
pound, costs £39 and is available from the Furmanite Sales 
Co., Ltd., Grand Buildings, Trafalgar Sauare, London, W.C.2. 
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TRADE NEWS SUPPLEMENT 


A glowing mass when lighted, 
this heater always looks good 
BRATT COLBRAN INTRODUCE THE SATELLITE 


HE Bratt Colbran Satellite space 

heater is offered as a welcome addi- 
tion to this company’s range of overhead 
radiant heaters. The appliance will fur- 
ther extend the field of overhead radiant 
heating, one in which Bratt Colbran were 
pioneers when, in the years immediately 
prior to the second world war, the idea 
of employing radiation for space heat- 
ing from a source above head level was 
novel. 

Indeed, it was to a great extent the 
wartime demand for a very flexible form 
of heating in factories and factory ex- 
tensions which popularised this type of 
appliance. Previously overhead heating 
had been mainly confined to use in 
churches and small public halls. Bratt 
Colbran have specialised in the use of 
non-aerated burners in their overhead 
radiant heaters with the object of reduc- 
ing maintenance to a minimum and this 


The Bratt 
Colbran 
Satellite 

2-unit 
space 
heater. 


principle they again employ in_ the 
Satellite. 

It is obvious that the use of heaters 
radiating vertically, or nearly vertically, 
downward is becoming increasingly popu- 
lar in the larger type of building where 
dimensional and fixing difficulties pre- 
clude the use of heaters positioned on a 
wall or stanchion and where the need 
is for a larger unit. With this form of 
overhead heating it is essential that the 
flux density of radiation on the floor is 
reasonably even and with the Satellite, 
while radiation is mainly downward, the 
slight angular set of the radiating faces 
tends to give a more even distribution of 
heat on the floor. The makers are able 
to give advice on this aspect of the sub- 
ject and are preparing appropriate data 
for the use of heating engineers. 

The standard Satellite will take the 
form of a 2-unit heater as illustrated, 
rated at a heat input of 35,000 B.Th.U. 
per hr., the gas consumption for each 
half of the heater being 35 cu.ft. per 
hour (C.V. 500). The downward direc- 
tional radiant efficiency, that is, the 
radiant output below the horizontal, is 
between 45 and 50% of the heat input. 
Being flueless the overall efficiency is of 
course 90% and there will be many in- 
stances where this total heat output 
can be usefuily employed. The com- 


bustion products outlets have however 
been arranged so that, if required, heaters 
may be flued. For church, or similar 
installations the heater could be mounted 
in ceiling openings and vented into the 
roof space. . 

The Satellite is also offered in the 
4-unit size, the rated heat input then 
being 70,000 B.Th.U. per hr. It is felt 
that in these two sizes the heater will 
meet the requirements of the majority of 
large buildings. Recommended mount- 
ing heights to give the most even floor 
coverage are, for the 2-unit size 16-20 ft., 
and for the 4-unit size 25-30 ft. 

While by virtue of the use of a neat 
burner maintenance is reduced to a mini- 
mum, the essential operations have been 
carefully considered from the fitter’s 
angle, an important point in view of the 
fact that often such heaters will not be 
readily accessible, The heater is there- 


fore assembled in a manner which en- 
ables the fitter quickly to gain access to 
the burner and refractories with the least 
possible trouble. 

Further, the whole assembly, burner 
and fixing frame excepted, can if neces- 
sary be stripped by a fitter working on 
a ladder underneath the heater. This 
ease of stripping-down and re-assembly 
also simplifies the work of fixing at a 
height and obviates the necessity for 
lifting and fixing the whole unit, although 
the weight (2-unit size) is only 46 Ib. 
With the heater stripped first, fixing 
becomes a single handed operation. 

In appearance the heater is most 
attractive when not alight—an important 
feature, the style being in keeping with 
the traditional Portcullis radiant. When 
lighted it heats up quite rapidly to give 
the appearance of a glowing mass behind 
the pressed refractory plaque. This 
plaque, which forms the radiating face 
of the unit is in a refractory body and 
is securely held in a frame and the ex- 
posed face is protected with corrosion 
resisting horizontal steel rods. 

The Satellite is being equipped with an 
adjustable governor and an isolating cock 
adapted to carry a lever arm if required 
for manual control, or alternatively 
fitted to operate under thermostatic con- 
trol by gas relay or solenoid valve with 
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permanent pilots, or under clock coi- 
trol. The non-aerated burner ensuris 
silent operation, so essential in publc 
buildings, and the heater will give sourd 
performance under the conditions m‘t 
with in the semi-open type of buildin :, 
such as the covered market. loadirg 
dock, and so on, provided there s5 
reasonable protection from wind. 

It is thought that there will be many 
buildings where Satellite heaters may te 
employed fitted close to the roof (3 f. 
is the minimum headroom recommende i 
for the 2-unit and 5 ft. for the 4-unt 
heater) to give general heating, backe 
up by Bratt Colbran Standard, Senior, cr 
even Junior luminous panel heaters to 
give additional local heating in bays or 
portions of the floor area which may be 
screened.—Bratt Colbran, Ltd., 10, Mor- 
timer Street, London, W.1. 


BARRIER CREAMS 


Two recent additions to Duckham’ 
barrier creams and other skin ointments 
are S-C-A (grey), a protective cream 
with an inert base highly resistant to 
strong chemical dilutions, and S-C-L 
(white), a non-greasy barrier cream 
giving protection against aqueous solu- 
tions as well as oily and dry materials 

These ointments are pharmaceutical 
preparations which act as a barrier by 
preventing contaminating and irritating 
matter from entering the pores of the 
skin whilst work is in progress. They 
are not only medicated, but act as a skin 
food—a point particularly appreciated 
by women operatives.—Alexander Duck- 
ham & Co., Ltd., Hammersmith, 
London, W6. 


CHANGE OF NAME 


Nevelin Electric Co., Ltd., and Lanca- 
shire Dynamo Switchgear, Ltd., manu- 
facturers of heavy industrial switchgear 
and rectifier equipment, now trade 
under the new name of Lancashire 
Dynamo Nevelin, Ltd.—Lancashire 
Dynamo Nevelin, Ltd., Hurst Green, 
Oxted, Surrey. 


New London Workshops 


Metalock (Britain), Ltd., the company 
which carries out cold repairs to meta! 


castings, announce that their London 
workshops are now situated in Furz 
Street, off Devons Road, E.3.—Metalock 
(Britain), Ltd., Grand Buildings, Trafal- 
gar Square, London, W.C.2. 


Prices Reduced 


William Sugg & Co., Ltd., engineer: 
and gas appliance manufacturers of West 
minster, announce a _ reduction in the 
retail price of their ‘C.P.’ transportable 
screen gas fire from £9 13s. 6d. tc 
£9‘ 2s. 8d. including purchase tax.— 
William Sugg and Co., Ltd., Ranelagl 
Works, Chapter Street, London, S.W.1 
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FUBLICATIONS RECEIVED 


GAS JOURNAL 


SEVENTY -FIVE YEARS OF 
INSTRUMENT MANUFACTURE 


This year the Cambridge Instrument Co., Ltd., celebrates the 75th anniversary 


cf its foundation. 


To commemorate the occasion a most interesting illustrated 


tooklet has been published to relate how the Company has developed from the 
tme when a scientific instrument was solely a university research tool to the 
p-esent day, when instrumentation is capable of controlling a complete factory. 


Awareness of the need for instrumen- 
tition in industrial processing became 
nanifest after 1890, but the development 
of suitable equipment, that would be 
eisy to use and sufficiently robust to be 
ooerated and understood by workmen, 
took some time and brought in its train 
many difficulties. 

The Cambridge Scientific Instrument 
Company was one of the few pioneers 
in introducing instruments into industry 
and bore the burden of this period of 
frustration and disappointment. That it 
was able to do so was because of the 
faith and ability of its founder and the 
appreciation that he had of the need 
to model the designs and manufacture 
of industrial equipment along entirely 
different lines from those that previously 
existed. It called for a revolution in 
previously conceived notions and a 
necessity for tackling with understanding 
even the lower levels of workmen in 
order to combat the destructive opposi- 
tion from the operatives. 


Continued Progress 

From the beginning of the twentieth 
century this penetration into the indus- 
trial field began to become established 
and from very small beginnings it has 
progressed with increasing rapidity and 
widening scope until today. This pro- 
cess is still going on with undiminished 
advance and the factory with complete 
electronically-controlled §mechanisation 
with check instrumentation at every stage 
and fewer and fewer operatives has been 
visualised, sometimes rather romantically, 
by many publicists. 

Throughout these years of progress and 
change the Cambridge Instrument Com- 
pany has borne a major part and main- 
tained its pioneer position, still in the 
forefront of the world’s instrument de- 
velopment. The brochure relates briefly 
the milestones along this road and the 
fundamental developments that have 
taken place within this world-wide 
organisation. — Cambridge Instrument 
Co., Ltd., 13, Grosvenor Place, London, 
S.W.1. 


WELDING NEWS 


The physical properties and detailed 
welding procedure of all Lincoln weld- 
ing electrodes are given in the Lincoln 
Veldirectory produced by the Lincoln 
Flectric Co., Ltd.. together with notes 
Cesigned to assist in the selection of the 
correct electrode for a particular appli- 
cation, in steel, where the information 
in the catalogue seems to overlap. 

The Lincoln Electric Co., Ltd., have 
ceased for some time to be associated 


with the original American interests 
who sold out in 1947. They advise that 
in addition to the present range of elec- 
tric arc welding products manufactured, 
the greatly increased research division of 
the new factory at Welwyn Garden City 
is providing to industry many new 
developments in manual and automatic 
arc welding.—Lincoln Electric Co., Ltd., 
Welwyn Garden City, Herts. 


RECUPERATORS 


With the aid of illustrations, diagrams 
and graphs, Newton Chambers & Co., 
Ltd., describe the application of their 
recuperators in a new _ publication— 
Newton Needle Metallic Recuperators. 

The Newton needle  recuperator, 
which can be applied to any type of 
furness fired with any normal type of 
fuel, is designed to obtain maximum 
heat exchange by convection. The ex- 
tended heating surface is cast on the 
tube in the form of needles resulting in 
high rates of heat transfer and maxi- 
mum economy in space requirements. 
They may be used for preheating both 
air and gaseous fuel. 


Vertical or Horizontal 


Either vertical or horizontal tube de- 
signs are available according to the par- 
ticular scheme, for installation in either 
horizontal or vertical waste gas flues 
respectively. The vertical tube type is 
designed for installation in horizontal 
flues. The elements are supported verti- 
cally between top and bottom header 
castings, and the air ducts are fabricated 
from mild steel and heat-resisting steel 
with angle iron seals. Small units can 
be lifted out of the flue complete for 
inspection and cleaning. 

The horizontal tube arrangement is 
designed with elements supported hori- 
zontally in cast iron or mild steel frame- 
work, the type of air duct connection 
depending on whether low, medium or 
high air pressures are employed. The 
air ducts are fabricated from mild steel 
or heat-resisting steel according to the 
prevailing air temperatures——Newton, 
Chambers & Co., Ltd., Thorncliffe, near 
Sheffield. 


ANTI-CORROSION 


Entitled The Inside Story of Silver- 
town Linings and Coverings, a 16-page 
booklet published by Silvertown Rubber 
Co., Ltd., deals with the basic problems 
arising from the handling of corrosive 
and abrasive material, and goes on to 


show how tanks and other vessels, pipes 
and equipment, are given lasting pro- 
tection. Some of the precise checks and 
controls made at each stage of the lining 
and covering processes are discussed and 
a number of interesting and unusual in- 
stallations carried out by the Silvertown 
Company are illustrated. 

Reference is made to the lining of 
vessels on site where the conditions are 
suitable, and a useful tabulation at the 
end of the booklet giving details of the 
chemical resistance of rubber and ebonite 
to a wide variety of materials and com- 
pounds.—Silvertown Rubber Co., Ltd., 
Herga House, Vincent Square, London, 
S.W.1, 


EDUCATION— 
from page 537 


Anderegg, that if a salesman had any 
attribute at all, it was that he had to be 
quick off the mark. In a verbal interview. 
he did not think the salesman would 
have anything like 30 minutes to effect a 
sale. 

The reports of the examiners on indi- 
vidual questions were omitted from the 
report simply because of the cost of 
printing, but they were available; that 
is, the examiners’ comments on _ the 
questions and the manner in which the 
students had dealt with them. 


Presentation of Prizes 

A diploma in Gas Engineering (Manu- 
facture) for 1956 was presented to: 

BORIS MAMERS (Chesterfield). 

The Charles Hunt Memorial Medal 
for 1956 was presented to: 

FREDERICK CYRIL BROTHWELL (Darling- 
ton); Associate Membership Examina- 
tion—Gas Engineering (Manufacture). 

GEORGE BARCLAY scoTr (Glasgow); 
Associate Membership Examination— 
Gas Engineering (Supply). 

The James Archibald Maclay 
Memorial Prizes for 1956 were presented 
to: 

DONALD BARBER (Thurnscoe); 
Technology (Manufacture). 

LESLIE THOMAS MASON (Croydon); Gas 
Technology (Supply). 

J. F. GUNNER (London); Gas Salesman- 
ship and Consumer Service. 


Gas Council Research Scholarships 


The President said that in 1953, the 
Gas Council established scholarships ten- 
able at the Universities of Oxford, Cam- 
bridge, London, Birmingham and Glas- 
gow. The object of the scholarships was 
to give graduates in physics, chemistry or 
engineering, who were considered to 
possess a capacity for research work, 
an opportunity to devote their whole time 
for a period of three years to the prose- 
cution of scientific research in problems 
related to the manufacture, distribution 
or use of gas. 

Altogether 20 scholarships had been 
awarded. The original five scholars, 
those appointed in 1953, had completed 
their three years’ scholarships and had 
submitted final reports of the work car- 
ried out. These reports, in full, might 
be seen at Murdoch House. 


Gas 
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excavations? 


As the volume of traffic increases year by year, 
excavations on the roads become steadily 
more costly and inconvenient. They can be 
minimised by using the Pass Hydraulic 
Thrust Boring Machine for Underground 
pipe and cable installations. The machine 
offers a choice of four speeds and can be 
hand or power operated. Write for 
illustrated and detailed leaflet. 


HYDRAULIC 
THRUST BORING 
MACHINE 


Specialists IN UNDERPRESSURE ENGINEERING 
E. PASS & CO. LTD., DENTON, MANCHESTER 
Tel: Denton 3001 /2/3 Grams: ‘‘Tools’’, Denton, Manchester. 
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DOMESTIC 
UTILISATION 
OF 

GAS 


by Norman S. Smith and R. N. Le Fevre, M.B.E. 


20/- 


including postage 


MANUAL 
OF 
GAS FITTING 


by R. N. Le Fevre, M.B.E. 


The Theory and Practice of Gas Installation Work a p 


the Servicing of Gas Appliances and Equipment. 


35/- 


including postage 





WALTER KING, LTD. 


11, BOLT COURT, FLEET STREEF 


LONDON, E.C.4. 
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COMPRESSORS 
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See our Advertisement Next Week. 
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CASES FOR BINDING 
Quarterly Volumes of the ‘Gas Journal’ 
7/6 each, post free 








Walter King, Ltd., 11, Bolt Court, Fleet Street, London, E.C.4. 
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PUBLISHERS’ NOTICE 
The ‘* Gas Journal ’’ is published every Wednesday, price 1/6d.; by post 1/8d. 
Subscription Rates:—65/- per annum; (Payable in advance.) A copy of the ‘‘ Gas Journal ’’ Calendar & Directory is presented each 


year to continuous subscribers. 


Classified Advertisements: All small classified advertisements are charged at 2/6 per line (approx. 7 words)—minimum charge 10/-. 
Box Number address occupies 2 lines, and a further 6d. is charged towards cost of postage on replies. Copy 
must be received by first post on Monday to ensure insertion in that week’s Journal. 


Displayed Advertisements: Rates obtainable on application to the Business Manager. Change of copy for displayed spaces must be 
received 14 days prior to publication if proofs are required. Type area of inside pages 10 in. deep x 7 in. wide; 
block screen 120. 
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BUSINESS MANAGER: S. T. CULLEN 
NORTHERN MANAGER: Philip W. B. King, Flat |, 7 Langcliffe Avenue, Harrogate. Telephone: Harrogate 67625. 
SOUTHERN & MIDLANDS REPRESENTATIVE: A. Engelhardt, T.D., 11, Bolt Court, Fleet Street, E.C.4. Telephone: Fleet Street 2236-7. 
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WALTER KING, LTD., II, Bolt Court, Fleet Street, London, E.C.4, 
Telephone: FLEet Street 2236-7. Telegrams: Gasking, Fleet, London. 
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OXIDE . _ PUBLICATIONS : 


GAS ACCOUNT CALCULATORS 


DUTCH AND DANISH BOG ORE UPPLIED either by Price per 
SPECIALLY ACTIVATED OXIDE OF S These er Vhsuned “dl pe aos 
IRON Calorific Value, in book form, office charts, or 


Oxide supplied on loan or sale outright. pocket charts for Meter Inspectors, printed 


COLLEGE OF TECHNOLOGY, BIRMINGHAM 
(DESIGNATED COLLEGE OF ADVANCED 
TECHNOLOGY) 

DEPARTMENT OF CHEMISTRY 
APPLICATIONS are invited for the post of 

LECTURER IN GAS ENGINEERING. 
Candidates should be professional members of the 
Institution of Gas Engineers, and preferably have an 


Highest prices paid for Spent Oxide. in dear type. Write for particulars to F. H. Honours Degree of a British University. 
Salary wi in accordance with the Burnham 
WAKELIN, Ltp., Calculator Specialists, 354, (Further Education) Scale for Lecturers as follows:— 


(Men) £1,200 x £30—£1,350, (Women) £960 x £24— 
£1,080 plus equal pay increment. 

Further particulars and form of application may 
be obtained from the Registrar, College of Tech- 
nology, Suffolk Street, Birmingham, 1, on receipt of 
a stamped addressed foolscap envelope. Closing date 
—two weeks after the appearance of this advertise- 
ment. 


Send your enquiries to WHEELER STREET, BIRMINGHAM, 


CAS PURIFICATION LIMITED, ,.., Phone: Northern 0969. ‘Grams: Reckoners, 


PALMERSTON HOUSE, BISHOPSGATE, 
LONDON, E.C.2. 









K. R. PILuina, 
Clerk to the Governing Body. 


OURS ALONE ? 


YES, FACE IT: 


FOR 5 MINUTES! 


1 

! 

! 

| 

| We must fight the Fire Fiend ALONE 
before the Fire Brigade gets here. 
1 

| 

1 
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Telegrams : Telephone : 
Purification, Stock, London."” London Wall 7938/9 & 7930 


““KLEENOFF’’ * 


THE COOKER CLEANER 


**KLEENOFP’’ 


FIBRE BRUSHES 
RUBBER MOPS 


ve KAY-DEE > 6% | Post NOW to Nu-Swift Led. 25 Piccadilly W.1. | 


____ PATENTS _ 
x KINGS PATENT AGENCY, LTD. 
P ALE & CHURCH, LTD. (Director, B. T. King, A.I.M.E., Patent Agent) 


. Advice, Handbook, and Consultations free. 1!46a, Queen 
H 2ROMPTON WAY, CRAWLEY, SUSSEX| Victoria Street, London, E.C.4. ‘Phone: City 6161. 





SCOTTISH GAS BOARD 


WESTERN GROUP 
JOHNSTONE DISTRICT 
APPOINTMENT OF TECHNICAL ASSISTANT 


APPLICATIONS are invited for the position of 

TECHNICAL ASSISTANT at Gas Works, John- 
stone. Applicants should have experience in the 
operation and maintenance of Gas Works Plant. A 
knowledge of Continuous Vertical Retorts and Car- 
buretted Water Gas Plant is desirable. 

The Salary offered is A.P.T. Grade 1/6, £215/£690, 
with placing according to qualifications. 

The position is Pensionable and the Successful 
Applicant will be required to pass a Medical 
Examination. 

Applications stating age, and giving particulars of 
Education, Training and Experience should be 
addressed to the District Manager, Johnstone, to 
arrive not later than Wednesday, December 12, 1956. 


Gas Works, 
Johnstone, 
November 23, 1956. 


rapid and reliable Fire Extinguishers— 


' 
i] 
Please send details of NU-SWIFT 

BEFORE IT IS TOO LATE! 





gor resale to the public and in bulk for works use 






















APPOINTMENTS VACANT (ctd.) 


SCOTTISH GAS BOARD 


WESTERN GROUP 
BARRHEAD DISTRICT 
APPOINIMENT OF TECHNICAL ASSISTANT 


i APPLic ATIONS are invited for the above position 
at a salary in accordance with Grade A.P.T. 5, 

Provincial * A’ (£575-£655). 
Applicants should have a sound knowlédge of Gas 













Works practice including carbonisation in Con- 
tinuous Vertical Retorts. 

The position is pensionable, and the successful 
applicant will be required to pass a _ medical 





examination ; 
Applications stating age, 





and giving particulars of 











education, training, experience and qualifications, 
should be addressed to Mr. A. Campbell, District 
Manager, Gas Works, Barrhead, to arrive not later 


than Saturday, November 30, 1956. 









SCOTTISH GAS BOARD 


DUNDEE GkKOUP 
JUNIOR TECHNICAL ASSISTANT (SALES AND 
SERVICE) 


APPLICATIONS for the above position in the 
Dundee District of the Scottish Gas Board are 
invited from suitably qualified persons. 

The Salary Scale applicable to the post is A.P.T. 
2/6 Provincial ‘A’ of the National Salary Scales 
(£385 to £690) per annum, with placing according 
to qualifications. 

The post is superannuable and the successful appli- 
cant will be required to undergo a medical examina- 
tion. 

Applications, stating age, and giving particulars 
of education, training, experience and qualifications 
should be addressed to Mr. W. S. Johnston, Group 
Manager, Scottish Gas Board, Dundee Group, 
Dundee District, 50, East Dock Street, Dundee, to 
arrive not later than 7 days after the appearance of 
this notice. 






















SOUTH EASTERN GAS BOARD 


HOME SERVICE ADVISER 
WEST SURREY DIVISION 


SUCCESSFUL applicant will be required to con- 
duct demonstrations, give lectures and advise 
consumers in their own homes in the use and care 
of gas equipment in the Walton, Leatherhead and 
Woking Districts. 

Preference will be given to applications from per- 

| sons who:— 
} (a) have had not less than 3 years’ 
| demonstrating in Gas Industry; 
(b) have undergone 















experience in 
and 
years 


training for 2 at a 






recognised training college of Domestic Arts; 
and 

({c) hold a diploma in cookery, housewifery and 
laundry work. 


Commencing salary within Grade 4—£540-£593 p.a. 
dappropriate Transitional Scale) (Met. Area). 

Applications will be considered from persons who 
have not the experience indicated in (a) above but 
in such circumstances the commencing salary will 
be within a lower Grade than 4 

Applications in writing, quoting reference V10/741 
and giving full details should reach the undersigned 
not later than seven days after publication of this 
notice. 











R. J. McCrae, 
Personnel Manager. 





Katharine Street, 
















Croydon. 
EASTERN GAS BOARD 
NORWICH DIVISION 
WORKS DRAUGHTSMAN—NORWICH 


PPLICATIONS are invited for the appointment 
of Works Draughtsman at St. Martin-at-Palace 
Works, Norwich. 

Candidates must have had their training and/or ex- 
perience in the Gas Industry or an allied industry, and 
must show that they have obtained, or are progress- 
ing towards, an approved engineering qualification. 

The commencing salary will be within the range 
£575 to £690 per annum (Grades 5 to 6, A.P.T., 
Provincial ‘A °). 

A flat will be available soon at a reasonable rental 
if required. 

The successful candidate may be required to pass 
a medical examination, and unless already subject 
to a Pension Scheme by virtue of the Gas (Pension 
Rights) Regulations, 1950, will be required, if eligible, 
to join the Board’s Staff Pension Scheme within 
a months of taking up the appointment. 

Aggiestions, giving details of the candidate’s 
qualifications and experience, and the names of two 
referees, must be received by the Manager, Norwich 
Group, Eastern Gas Board, Bishop Bridge, Norwich, 
within a fortnight of the appearance of this advertise- 
“ment. 


November 



















22 


as, 


1956. 
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EASTERN GAS BOARD 


NORWICH DIVISION 
ASSISTANT WORKS CHEMIST—NORWICH 


APPLICATIONS are invited for the appointment 


of Assistant Works Chem‘st at the St. Martin- 
at-Palace Works, Norwich. 
Candidates must have had experience in a fuel 


industry and must show that 
or are progressing towards, 
tion in chemistry. 

The commencing salary will be within the range 
£575 to £690 per annum (Grades 5 to 6, _ 
Provincial “A °). 

A flat will be available soon at a reasonable rental 
if required. 

The successful candicate may be required to pass 
a medical examination, and unless already subject 
to a Pension Scheme by virtue of the Gas (Pension 
Rights) Regulations, 1950, will be required, if eligible, 
to join the Board’s Staff Pension Scheme within 
six months of taking up the appointment. 

Applications, giving details of the candidate’s 
qualifications and experience, and the names of two 
referees, must be received by the Manager, Norwich 
Group, Eastern Gas Board, Bishop Bridge, Norwich, 
within a fortnight of the appearance of this advertise- 
ment. 


they have obtained, 
an approved qualifica- 
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WEST MIDLANDS GAS BOARD 


BIRMINGHAM & DISTRICT DIVISION 
ASSISTANT ENGINEER, BIRMINGHAM 
DISTRICT 


THE duties will imclude responsibility for large 

gas making installations and will, in the first 
instance, entail working on technical projects for a 
period in the department of the Chief Engineer to 
the Board. 

Candidates should have had extensive experience 
in the operation of continuous vertical retorts and 
automatic carburetted water gas plants and in the 
control of staff and labour. Corporate membership 
of the Institution of Gas Engineers is an essential 
qualification. 

The salary will be within the range £1,105 to 
£1,265 per annum (Group B of the Senior Officers’ 
Scales). The post is pénsionable and the successful 
candidate may be required to pass a medical 
examination. 

Applications stating age, experience and qualifica- 
tions, together with the names of two referees, should 
be addressed to the Industrial Relations Officer, West 
Midlands Gas Board, 6, Augustus Road, Edgbaston, 
Birmingham, 15, to reach him not later than Decem- 


ber 12, 1956. 
J. C. INGRAM, 
Secretary to the Board. 


WEST MIDLANDS GAS BOARD 
INDUSTRIAL DEPARTMENT 


VACANCIES occur for Draughtsmen in this 
Department located at Birmingham. The work 
is interesting and varied and is mainly in connection 
with the design of industrial heating equipment. A 
knowledge of combustion technique and the use of 
refractories would, therefore, be an advantage to the 
applicants. 
Applicants should possess the Ordinary National 
Certificate in Mechanical Engineering as a minimum 
qualification. Preference will be given to men with 
Higher National Certificate or its equivalent. 
Salaries will be within A.P.T. 7 (£670-£750 p.a.) 
and A.P.T. 9 (£755-£855 p.a.) of the National Salary 
Scales for Gas Staffs. 
The post is pensionable and the successful candi- 
date may be required to pass a medical examination. 
Applications giving personal details, particulars of 
training and qualifications, together with the names 
of two referees, should be addressed to the Industrial 
Relations Officer, West Midlands Gas Board, 6, 
Augustus Road, Edgbaston, Birmingham, 15, to 
reach him not later than December 6, 1956. 


J. C. INcRaM, 
Secretary to the Board. 


WEST MIDLANDS GAS BOARD 


WOLVERHAMPTON & DISTRICT DIVISION 
me: le ENGINEER’S 


CANDIDATES should have had good experience 
in an Engineering Drawing Office and should 
possess an appropriate National Certificate. 
The salaries will be within A.P.T. Grade 7 (£670- 
£750 per annum) of the National Salary Scales for 
Gas Staffs. 
The posts are pensionable and the successful can- 
didates may be required to pass medical examina- 
tions. 
The candidates appointed may be required to work 
at the Divisional Engineer’s Drawing Office at 
Dudley or Wolverhampton. 
Applications stating age, qualifications and experi- 
ence, together with the names of two referees, should 
be addressed to Mr. Stanley Jones, Divisional 
General Manager, West Midlands Gas Board, Ken- 
sington House, Bath Street, Dudley, to reach him 
not later than December 6, 1956. 


J. C. INGRAM, 
Secretary to the Board. 
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WEST MIDLANDS GAS BOARD 


BIRMINGHAM AND DISTRICT DIVISICN 
SECOND ENGINEERING ASSISTANTS 


APPLICANTS should be Associate Members <f th 
Institution of Gas Engineers, or possess equ 
qualifications. Successful candidates will 1 laced 
at one of the four Birmingham Gas Works, hic) 
have productive capacities ranging from 21 to 5? mj 
cu.ft. per day, and offer opportunities for a wig 
experience and advancement. 
The duties will entail assistance in the super isiop 
and technical control of coal gas and/or wate ga 









production, including some of the associated inci. 
lary plant, with direct responsibility to the Ass stan 
Engineer. 


Two flats adjacent to the Works are at preser 
vacant; these are available, if desired, as temp >rar 
accommodation at reasonable rents 

The posts are pensionable and the successful car 
didates may be required to pass medical exa:nins. 
tions. 

The salary will be within A.P.T. Grade 8 (<7li 
£790 p.a.) of the National Salary Scales for G: 
Staffs. 

Applications, stating age, experience, positions heli 
and qualifications, together with the names of tw 
referees, should be addressed to Mr. J. E. Wake ori 
Divisional General Manager, West Midlands Gi 
Board, Gas Offices, Edmund Street, Birmingham, } 
to reach him not later than December 6, 19%6 


J. C. INGRAM, 
Secretary to the Board 














QPERATORS required with experience in Gaswork 

practice who are willing to travel. Gencrow 
living out allowances and leave. Pension, Insurance 
and Bonus Schemes in operation. Write giving edv- 
cation particulars, present position, etc., to W. | 
Jenkins & Co., Ltd., Beehive Works, P.O. Box N 
3, Retford, Notts. 





SOUTH WESTERN GAS BOARD 


BRISTOL/BATH DIVISION 
APPOINTMENT OF TECHNICAL ASSISTANT 
APPLICATIONS are invited for the position 0 
Technical Assistant. The appointment wil! t& 
graded A.P.T. 5, 6 or 7 (£575-£750) per annum 
precise grade to be applied being dependent upon 
experience and qualifications. a 
The duties include Works supervision of all types 
including Horizontal Retorts and Water Gas Plant 
Applications to be received by the unders gned 1 
later than December 17, 1956. 
CuHaries R. INGHAM, 
Production Engineer & Manager 
Radiant House, 
Bristol, 1. 
November 24, 


PLANT FOR SALE 


CITY OF LEEDS 


QFFERS are imvited for Surplus Second Hani 
Stanton Concrete Gas Street Lighting Columns 


1956. 








Enquiries to The Street Lighting Engineer, Springwe 
Street, Leeds, 12. 
(signed) R. CrurTe, 
Town Clerk. 
OR SALE: 30’ x 8 6” dia. Pressure Vesseb 


(ex Lancashire Boilers ceased working at 150 Ibs 
W.P.). Cleckheaton Engineering Co., Ltd., Cleck 





heaton. ‘Phone 397. 
FoR SALE: Unused “ AUDCO” Lubricated 
Valves. 9—8” fig. K.G. 33; 17—6” L.W. 23 
2—6” fig. M.G.21F.; 9—4” M.W. 21F; 19—2” fe 
2,400 (Sulphate Resistant); 16—4” fig. M.W.11; as 
3” M.W. 12 (screwed); 15—6” A.3W. 3 way; 
M.T.11; 6—4” MU.11F. 4 way; 11—3” Pa il 
Cleckheaton Engineering Co., Ltd., Cleckheaton 
"Phone 397. 


THE BRITISH GAS PURIFYING 
MATERIALS CO., LTD. 





NATURAL BRITISH. 
BOG (DUTCH and DANISH) ORE. 
SPENT OXIDE. 


LONDON ROAD, LEICESTER. 





Telegrams: “ BRIPURIMAT.” 
Telephone : 59086 
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A recent Liquor Concentration 
Plant Installation designed 
1. ‘ to treat 20,000 gallons of crude 
ae Liquor Concentration Plant liquor per day. 
Column: Heat Exchange between raw 
— and stripped liquors is 
z, installed with final cooling 


~ of the stripped liquor. 
re Vessek 
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i. Cleck 
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TYPE 3 MIXTURE CONTROLLER 


for accurate control 
of air blast systems 


The Type 3 is the latest development in Of robust unit construction, the as- 
mixture controllers. Its functionensures sembly consists of a diaphragm valve, 
exact proportioning of air and gas monitor governor and an injector which 
over a wide range of volumes despite the can be set in any one of four standa-d 
slightest variation of pressures. positions on site. 

Air pressures between } Ib. and 1 lb. The Type 3 mixture controller is 
are used normally but in special in- available in four sizes 1”, 1}”, 13” and 2’. 
stances up to 2 lb. can be used. Write or ’phone now for particulars. 


The Type 3 zero governor is a modification of the 
controller. Providing individual control of burners, | 


INDUSTRIAL GAS it gives greater effective control of heat distribution, 
EQUIPMENT 


facilitates burner ignition and has greater sensitivity 


and range than previdus types. 


. 
Keith Blac km an Ltd If air blast arrangements are not already installed a K.B. High Pressure fan will 
provide, as a rule, greater efficiency and economy than a positive blower or com- 
MILL MEAD ROAD, LONDON, N.1 7 pressor of equal capacity. These fans may be supplied with or without K.B. made 
TEL: TOTTENHAM 4522 (12 LINES) motors as required. 


This improved version of the well- 
known Evered water governor 
is suitable for all instantaneous 
gas water heaters up to 5 gallons 
per minute flow rating. It is 
small in size, easily adjusted and 
requires the minimum of main- 
tenance. 


Designed for supply pressures up 
to 150 p.s.i.; tested to 300 p.s.i. 
and adjustable between 8 and 20 
p.s.i. outlet pressure; it satisfies 
every requirement of BSS 1250 
part 3, 1955. 


vered ) 


Gas and Water Governors 
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Tel: ABBEY 6912 


LTD 


ALBION IRONWORKS-: MILES PLATTING 


MANCHESTER 10 


Stoker, Manchester 


HOL 4108 Grams: Wesgasco, Estrand 


Telegrams 


IMPROVEMENT CO. 


COLlyhurst 296! 
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GLOVER - WEST 
CONTINUOUS VERTICAL RETORTS 
INTERMITTENT VERTICAL CHAMBERS 
COKE OVENS 

WEST’S GAS 

Telephone 

Columbia House, Aldwych, W.C.2. Tel 

C.0.L. Div: Chandos House, Buckingham Gate, S.W.1. 


AND IN LONDON:— 
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The COLOSSEUM 


UILT on the site of Nero’s Golden House, 
the Colosseum was commenced by the 
Roman Emperor Vespasian and inaugurated 
by his son and successor, Titus, in A.D. 80. 
Largest of all amphitheatres, it originally 
had three arcaded storeys of stone with an 
upper gallery of wood. The arena measures 
281 feet long, 177 feet wide and the total 
height was 160 feet. The seating capacity 
was probably 40,000 to 50,000. 





GREAT BRIDGE 















































Wonders of the World 


The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 


For Steel Tubes and Steel Tube Fabrication 


- TIPTON 
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